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(57) Abstract 



The present application describes nitrogen containing heteroaromatics and derivatives thereof of formula (I) or pharmaceutical ly 
acceptable salt or prodrug forms thereof, wherein J is N or NH and D may be C(--NH)NH2, which are useful as inhibitors of factor Xa. 
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Nitrogen Containing Heteroarpmatics' as Factor Xa Inhibitors 



5. FIELD OF THE INVENTION 

This invention relates generally to nitrogen containing 
heteroaromatics which are inhibitors of trvpsin-li ke serine 
protease enzymes, especially fac tor ' Xa, pharmaceutical 
compositions containing the same, and methods of using the 
10 , same as anticoagulant, agents for- treatment and prevention of 
thromboembolic disorders. ^ 

BACKGROUND OF THE INVENTION 
Wo 95/18111 addresses fibrinogen receptor antagonists., 
15 containing basic and acidic termini, .of the formula: 



R8 



wherein R?- represents the basic termini , U is an alkylene' or 
20 heteroatom linker, V may be a heterocycle, and the right* hand 
portion of the molecule represents the acidic termini. The 
.presently claimed compounds do not contain the acidic termini 
of wo 95/18111. . - . 

In U.S. Patent No.- 5,463,071, Himmelsbach et al depict 
25 cell aggregation inhibitors which are 5.-membered heterocycles 
of the formula: ' 

X:r"X4 



wherein the heterocycle may be aromatic and groups A-B-C- and 
30 F-E-D- are attached to the ring system. A-B-C- can be a wide 
variety of subs tituents including a basic group attached to an 
aromatic ring. The F-E-D- ' group, however, would appear to be 
an acidic functionality which differs from the present 
invention. Furthermore, use of these compounds as inhibitors 
35 of factor Xa is not discussed. 
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Baker et al, in u-.S. " Patent No. 5, 317,103, discuss 5-HTi 
. agonists which are indole -substituted five-membered . 
heteroaromatic. compounds of the formula: ■ • . • 



10. 



15 




wherein : may be pyrrolidine or piperidine and A may • be a 
basic group including amino and amidino. . Baker et.al, . 
■however, do not indicate that A can .be a- substituted ring 

. system like that contained in the presently claimed 

-heteroarompitics— 



'are imidazoles, triazoles,.^ or tetrazoles of the formula:- , ■ ■ . 




■ wherein Ri represents a nitrogen containing ring system or .a ' 
- nitrogen substituted cyclobutane, and A may be a. basic group , 
inciuding amino and amidino. Baker et al., - however, do not , 
20 indicate that A can. be "a substituted ring system like that ■ 
•• contained in the presently claimed heteroaromatics . \ . ' 

/Tidwell et al, in J. Med. Chem. 1978, 21(7) . 613-623, 
, '-describe a. -.series of diarylamidine deiivatives including ■3,~5^- 

bisii-amidinophenyl) pyrrole. This, series of compounds .was 
25 tested against thrombin, trypsin, and pancreatic. kallikrein. . 
The presently claimed invention does not include these types 

of compounds. ■' . ,. . ' , 

■ Activated factor Xa, whose major- practical role is the 
generation of thrombin by the limited proteolysis of 
30 prothrombin-, holds a central' position that links the intrinsic 
and extrinsic activation mechanisms in the .final common 
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pathway of blood coagulation. The generation of thrombin, the 
;.final serine protease in the pathway to generate a fibrin' 
clot, from its precursor is amplified by formation of 
prothrombina s e rninpl (f;:^n^n^r^ v^ . ;. — f acLui L ' a^ ' and ~ ~ 

phospholipid). Since' it is calculated that' one molecule of 
factor Xa/can: generate 138 molecules of thrombin (Elodi, S., 
Varadi, K. : Optimization of conditions for the catalytic 
effect of the factor IXa- factor VIII Complex: Prohahle role of 
the complex in the amplification of blood coagulation. 
Thromb, Kes. .197,9, 15, 617-629) , inhibition o f factor Xa may 

be more efficient than inactivation of thrombin in 

V — ' ■ * . . 

interrupting"" the blood coaguTatioh sys tem . . ^ 

Therefore, efficacious and- specific inhibitors of factor 
Xa are fieeded as potentially valuable therapeutic agents for 
15 the treatment of ' thromboembolic disorders It i's thu^'" 
desirable to discover new factor Xa inhibitors.. 

. ' ^ . : \ ' SUMMARY OF THE INVENTION ' 

Accordingly, one object of the present invention is' to 
20 provide novel nitrogen containing aromatic heterocycles which 
are useful as factor Xa^ inhibitors or p harmaceuticallv 
acceptable salts or procJrugs thereof. 

• It is another object of: the present invention to provide 
pharmaceutical compositions comprising a pharmaceutically 
25 acceptable carrier and a therapeutically effective amount of 
at least one of the compounds of the present invention or a 
pharmaceutically acceptable salt. or prodrug form thereof. 

It is another object of .the present invention to provide 
a method for treating thromboembolic disorders ' comprising ' • 
administering to a host in need of such treatment a 
therapeutically effective amount of at least one of the ' 
compounds of the present invention or a pharmaceutically 
acceptable salt or prodrug form thereof. 

These and other objects, which will become apparent 
35 during the following detailed description, have been achieved 
by the inventors' discovery that compounds of formula (I): 
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la 
3lb 



or pharmaceutically acceptable salt or prodrug forms, thereof, 
wherein A-, B, D, E, G, j/,m; rI^/' s; and m/z are 'defined 

below, are effective ..factor Xa inhibitors. 

DETAILED' nK.qrRTPTION OF .PREFERRED EMB ODIMENTS • " 

[1] Thus, in- a -first embodiment, the present invention 
provides novel " compounds of formula I-: • ' ■ '"\ ^\ . 



or a stereoisomer or pharmaceutieally . acceptable salt ^.thereof 
wherein; . .,.v' : ^ ' 

ring M contains, in addition^-to • J, bj3^ .N" atoms^ provided that 
if M contains 2 N atoms -then R^^ is hot present -and if M 
V contains 3 N atoms then r1^ and ,R?-^ vare inot present; * 

J is N or.NH; 

D is. selected/from CN, C (=NR8)NR7r9 , NHC ( =NR8) NR^R^ ; ^ ^ 

Nr8cH(=NR7) / C(0)NR7r8;, and:/(CI^8R9UNR'7R8, provided that D 

is substituted meta- or para to- G - on E; - = - - % 

E is selected' from phenyl/ pyridyi, pyrimidyi, pyirazinyl, 
' pyridazinyl, and piperidi^nyi substituted with 1 R; 

alternatively, D-E-G together represent pyridyi substituted- 
• with 1 R; ' : ■ 

R is". selected from H, halogen, (CH2)tOR^, C1-4 alkyl, OCFs, and 
CFs;' • 
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,G is absent: or is selected from NHCH2, OCH2, and SCH2 / provided 
that when s is 0, then G is attached to a carbon atom on 
ring ,Mj _ _ '■ — ^ ■ ■ 

Z is selected from a C1-4 alkylene, (CH2 ) rO (CH2 ) r/ 

{CIl2) rNR3(CH2) r. ^(CH2 ) rC (O) { CH2 ) r . ( CH2 ) rC (O ) O (CH2 ) r . 
{CH2)rOC(0) (CH2)r/ (CH2)rC(0)NR3{CH2).r. 
(CH2) rNR3C (0) (CH2)r. (CH2 ) rOCIG) O (CH2 ) r / 
(CH2)rOC(0)NR3 {CH2)r. (CH2 ) rNR^C (O ) O (CH2 ) r . 
• ( CH2 ) rJ^^C ( O ) 1^3 ( CH2 ) r / ( CH2 ) r S ( O) p,( CH2 ) r / ^ 
/(CH2)rS02NR3(CH2.)r. (CH2 ) rNR3S02 (.GH2 ) r . and ' - ^ ' 
(CH2 ) rNR3S02NR3 (CH2 ) r , provided that Z ' "does, not form a^ N- 
N; N-0, N-S, NCH2N, NCH2P, or NCH2S bond with ering. M or 
group A; - . : . 

and are/independently absent or selected from 

-(CH2)r-R^'/ NCH2Rl\ ;OCH2Rl\ SCH2Ri " , N (CH2 ) 2 ( CH2 ) t^^.' , ^ 
0(CH2)2(CH2)tR^'. and S (CH2 ) 2 (CH2 ) ' , or combined to form 
a 5-8 membered saturated, partially saturated or 
unsaturated ring substituted with 0-2 R^ and which 
contains from 0-2 heteroatoms selected from. the .group 
consisting of N, O; and S; 

R^' is selected from H, C1-3 alkyl, halo, {CF2)rCF3> OR^; 
NR2R2a^ C{0)r2c, 0C(0)R2, (CF2 ) rC02R2c;, S(0)pR2b, 
NR2 (CH2)rOR2, NR^C (O) R2b, nR^C { O) NHR2t> , NR2c(0)2R2^, 
0C(0)NR2b, C(0)NR2R2a^ S02NR2R2a^ ITO2so2R2b, C3.S 

carbocyclic residue substituted^ with 0-2 R^,. and 5-10 
membered heterocyclic system containing from .1-4 : ' • 
heteroatoms selected from the group consisting of^N, b, 
and S substituted with 0-2 R^; - 

Rl" is selected from H, C(0)R2h, C{0)NR2R2a^ S (O) R2b, s (p) 2R2b, 
and S02NR2R2a. 

r2, at each occurrence, is selected from H, CF3, Ci_6 alkyl, 

benzyl, C^-e carbocyclic residue substituted with 0-2 R^b^ 
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and 5-6 membered heterocyclic system containing from 1-4 
heteroatoms selected from the group consisting of N, O; 
■ and. S substituted with 0.-2 R^^; * . . 

R2a^ at each occurrence, is selected from Hy GF3 , . Ci-s' alkyl, 

. benzyr, €3-^ carbocyelic residue substituted with 0-2 R^^/' 
and 5-6 membered heterocyclic- system containing from 1-4.,; 
heteroatoms selected 'from the group consisting of N, ,0/ 
and S substituted with. 0^2- R^^/ 

,R2b;. at each- bccurrence,.,is' selected from CF3, Gi_4 alkoxy, . Ci-e 
alky 1. benzyl, .C3-6 carbocyelic residue . substituted with 
• 0-2 R^^/. and 5-6' mernbered ' heterocyclic system, containing 
' from 1-4'' heteroatoms- selected^ from the group consisting 



r2c, at each occurrence,' is selected from CF3, OH, C1-.4 alkoxy, 
Ci-6 alkyl , • benzyl , C3--6 carbocyelic residue, substituted , 
with 0-2 R^^, and 5-6 membered heterocyclic system 
containing/ from 1-4 h^ from the- group 

eons is ting of N, 0, .and S substituted with 0-2 R^i^; . - 

alternatively, r2 -and R^^ combine to form aVs or 6 membered 

saturated, partially saturated or unsaturated ring, v : 
substituted with p-2 R^^ which contains from 0-1 
additional heteroatoms selected from the .groiap consisting 
of N, 0, - and S; ^ • V 

r3/ at" each' occurrence, is "seTected-f rom H, ei_4 alkyl^ ' and 
. ; phenyl;! . 

R^^, at each, occurrence, is selected from H, C1-4 alkyl,' and ' 
phenyl; * , ' 



A is selected from: ■ 

\^ - 03:^10 carbocyelic residue substituted with .0-2 ^ R?, . and^ 
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5-10 ^membered heterocyclic system containing from 1-4 
heteroatoms selected from the group consisting, of N, O, and S 
substituted with 0-2 r4; V 



B is seilected. from: ' . , 

X-y, ;NR2R2a^ G^^j^R2)igR2R2a^ NR^C ( =NR2 ) NR2R2a ^ 

^3-10 carbocyclic residue substituted with 0-2 R^a, and 

5-10 membered heterocyclic system containing from^ 1-4 

heteroatoms selected from the group consisting of O,^ and S 

substituted with 0-2 R^^; 

X is selected from C1-4 alkylene, -CR2 (CR2R2b) (CH2 ) t- -C(0)-, 
>r ' -C(=NR)-, -CR2(ml"R2).;' _cr2(or2)_, -Cr2{^^^ 

. -C(0)CR2R2a_^ _CR2R2ac(0) , -S (O ) p- , . -S (O ) pCR2R2a. ^ 
-CR2R2as(o)p-, -S (O) 2NR^- . -NR2s (O) 2 " /' -NR2s (O) 2CR2R2a_.^ 
-CR2R2as.(o)2NR2_. -NR2s (Q) 2NR2- / -C CO) NR2 - , ^-Nr2c (Q) - , 
-C (0).NR2c:R2R2a_^ -NR2C (O) CR2R2a_ ^ _CR2R2ac (Q) NR2- , 
-CR2R2aNR2c(0)-, -NR2c(0jG-, -0C(0)NR2-/ -NR2c (O) NR2- , 
-NR2_^ -NR2CR2R2a_^ -.CR2R2ai^2 _^ • O, . -CR2R2ao- , - . and ' 
-OGR2R2a_ . . * - 

Y is selected from.: 

(CH2) rNR2R2a^ provided that X-Y :do not form a N-N, 0-N, or. 

S-N bond, ^ 

C3 -10 carbocyclic residue substituted with 0-2 R^^, and 
5-10 membered heterocyclic system containing from 1-4 

heteroatoms selected from, the group consisting of O*, and S 

substituted with 0-2 R^a; 

R^, at each occurrence, is selected from/=0, (CH2)rOR2; halo, 
Ci_4 alkyl, -CN, NO2 , (CH2 ) rNR2R2a , (CH2 ) rC (O) R2b, 
NR2c{0)R2b, C(0)NR2R2a^; NR2c ( O) NR2R2a ^ ' CH ( =NR2 ) NR2R2a ^ : 
, NHC{=NR2)NR2R2a^ S02NR2R2a^ NR2so2NR2R2a ^ NR2s02-Ca»4 alkyl , 
NR2s02R^ S(p)pR5,^ (CF2)rCF3, NCH2RI", OCH2RI", SCH2R1",- 
N(CH2)2(CH2)tR^'v 0"(CH2)2(CH2)tR^\ and S (CH2 ) 2 {CH2.) tR^ 



PCT/US97/22895 

WO 98/28269 

alternatively', one R^ - is a 5-6 membered aromatic heterocycle . 
containing, from 1-4 heteroatoms selected from the. group 
consisting of N; 0^ and S; ,^ 

5' R4a^ at each occurrence/ is s^elected from =0, {CHaj.rOR^^, halo, - 
: Ci-4 alkyl; -GN, NO2, MCH2)rNR2R2^ {CH2 ) rC (O^R^^ ^ 
\NR2c{0)R2h/ CCO)NR2R2'a, NR^C (0),NR2r2s , ;CH {=NR2 ) NR2R2a, • 
^ NHC ( =NR2 ) NR2R2a : . .S02NR2R2a, NR2S02NR2R2a , NR2S02-Ci-4 alkyl ; 
. NR2s02R5/; S.(0)pR5, and (CF2)rCF3; ' : ' ' ^ 

10- ■ " ^ ' ■. • . , . ■ . ' ' : ■ 

. ' alternatively, , one R^^ is a 5-6 membered' aromatic heterocycle 
containing' from 1-4 heteroatoms selected from the group 
consisting of N, 0, and S, substituted with 0-1 R^ ; . ' 



. ■ ' 01-4 alkyl, -CN;. :N02, (CH2)rr^^R^^/ -(CH2).rC(0)k3v 
■ ; N^^ G(0).NR3R3a^ NR3C (O) NR^R^a / CH(=NR3)NR3R3a, ' 

NH3C (=NR3 )NR3R3a^ ;S02NR^R^^/ NR^SG2NR3R3a ,^ - N^^^^ ^ 
alkyl , ,,Nr3s02CF3 NR^ SO2 -phenyl , S (O) pGF3 / S (0) p^Gi-4 
'20 alkyl/ S(.0)p-phenyl, and (CF2)rCF3; ^ . - , . 

,r5 ^ at each/occurrence, is selected f rom CF3 , Ci-e alkylV 

phenyl substituted with 0-2. R^v and benzyl substituted 
with 0-2 R^; • ^ ■ ■ 



25 



30 



at each occurrence, is. selected from H,. OH, (-^2) rOR2, 
[ ;haio, Ci_4 alkyl, GN,^ NO2V (GH2 ) rNR2R2a , ;(CH2 ) rC (0) R2b, 
,NR2C (0)R2^ NR2G(0)NR2R2a, GH ( =NH) NH2 f NHC ( =NH) NH2 , 



/r7, at each occurrence, is .selected from* H/ OH, Ci-e alkyl, 
Ci^6 alkyicarbonyl, Gi-e alkoxy, -01-4 ^alkoxycarbonyl, 
; (CH2)n-pl^enyl, Ge-io aryloxy, Ge-io aryloxycarbonyl, Ce-io 
- arylmethylcarbonyl , ' G1-4' alkylcarbonyloxy G1-4 . 
35 ■ alkoxycarbonyl , Ce-io arylcarbonyloxy Ci-i alkoxycarbonyl, 

Ci-^ alkylaminocarbonyl, phenylaminocarbonyl , , and phenyl. 
■ Gi-4 alkoxycarbonyl; 
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r8, at each occurrence, is selected from H, Ci_6 alkyl and - 
( CH2)n -phenyl ; 



— al ternatively, R'^^and R^. cui i iblu e to izorm a 5^ or- 6 membered 

5 saturated/ ring which contains from 0-1 additional ^ 

heteroatoms selected from the igroup consisting of N, O, 
an d S ; . 

R^/ at each occurrence/ is . selected from H,/Ci-6 alkyl and 
10 (CH2)n-phenyl; 

n, at each occurrence,, is selected , from 0, 1, 2, and 3; 

m, at each occurrence, is selected from 0, 1, and 2; 

15'^ _ ' . . ' ' ■ . \ 

p, at each occurrence, is selected from" 0,1; and 2;.' 

r, at each occurrence, is selected from 0, 1, 2, and 3; 

'20 s, at each occurrence, is .selected f rom 0 , .1, and 2; and; 

.t, at each occurrence, is selected from 0; and 1 ; 

provided that D-E-G- (CH2 ) s" and -Z-A-B are not. both . 
25^ benzamidines . 



. [2] In a preferred embodiment, the. present invention provides 
novel compounds of , formulae la-Ih: ,J 
30 - 
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,,.E^A^A.^ :^/-A,^A.3, o^^A^S 

la - ''^ / 

Id, le If 

• N— N /^"""ti 



B 



I 



;whe3;efergroups-B^ 



on the ring; ■ ' 

5 Z.is selected from' a eH20; OCH2, CH2NH. NHCH2. C(0)., CH2C(0) ; /. 
. C(6)CH2. NHC(O), C(0)NH, CH2S (O) 2 / S (0) 2 (CH2 ) , SOiNH/ and 
;NHS02, provided that does not form a N-N, N-0, NCH2N/ or 
,NCH2G bond with ring M. or group A;' . 

10 A is .selected from one of the following carbocyclic and ' 
heterocyclic* systems which are substituted with 0-2 R^; 
r phenyl: piperidinyl, piperazinyl., pyridyl, 

pyrimidyl,: .furanyl", morpholinyl, thiophenyl, pyrrolyl, • 
pyrrolidinyl, oxazolyl, isoxazolyl, thiazolyl, 
15 ^ isothiazolyl, pyrazolyl, imidazolyl; ■ oxadiazolyl, 

. thiadiazolyl, triazolyl, 1,2, 3-oxadiazoly4;^ ^ , ^ ^ 
1;2, 4-oxadiazolyl, 1, 2 , 5-oxadiazolyl; 1, 3 , 4-oxadiazolyl, . 
' • 1,2,3-thiadiazolyl; ■1.2,4-thiadiazolyl, ; 

1,2,5-thiadiazolyl/ 1, 3 , 4-thiadiazolyl, 1, 2, 3-triazolyl, 
20 . .1,2,4-triazolyl/ 1,2,5-triazolyl, 1, 3 , 4-triazolyl, 

benzof uranyl , benzothiof uranyl , indolyl/ benzimidazolyl , 
■ ' benzoxazolyl ; benzthiazblyl; indazolyl., : benzisoxazolyl / 

benzisothiazolyl, and isoindazolyl; 

25 B is selected from: ,Y, 'x-Y, NR2R2a, c{=NR2)NR2R2a; and 
*' NR2.C(=NR2)NR2R2a; 
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.X is selected from Ci_4 alkylene, -C(p)-, -C(=NR)-, 

-CR2(NR2R2a)_^ -C (O ) CR^RSa.- ^ -CR2R2ac(0), -C(0)NR2-, 

: ■ rJR?C(0)- , -C(0)lMK2cK2R2a -^ -NR-^C ( O ) CR^R^a, ^ ~ 

-CR2R2ac{0)NR2-, -CR2R2aNR2c { Q) - , -NR2c (O) NR2- , -NR2-, 
-NR2CR2R2a_^ .CR2R2a]srR2,^ -0, -CR2R2ao- , and -OCR2R2a_ . 

Y is NR2R2a^ provided that X-Y do not form a N-N or O-N bond; 

alternatively, Y is selected from one of the following. 

carbocyclic and heterocyclic systems which are 

substituted with 0-2 R^a. 

cylcopropyl, cyclopentyi; eye 1 ohexyl / phenyl , 

piper idinyl, piperazinyl , pyridyl , pyrimidyl , f uranyl , ' 

morpholinyl, thiophenyl, pyrrolyl, pyrrolidinyl , 

oxazolyl, isoxazolyl, isoxazolinyl; thiazblyl,' 
^ isothiazolyl, pyrazolyl, imidazblylV oxadiazolyl, 

thiadiazolyl,- triazolyl, 1> 2 , 3-oxadiazolyl / 
' 1,2, 4 -oxadiazolyl , 1,2* 5-oxadiazolyl , -1 , 3 , 4-oxadiazolyl , 

1, 2 , B-thiadiazolyl/ 1, 2 , 4-thiad'iazolyl, 

1,2, 5-thiadiazolyl, 1 ,3 , 4-thiadiazolyl , 1 , 2 , 3-triazolyl , 
1,2,4-triazolyl, 1,2,5-triazoiyl, 1 , 3 , 4-triazolyl , 
benzof uranyl, benzothiof uranyl , indolyl, benzimidazolyl , 
; benzoxazolyl, benzthiazolyl, indazolyl, benzisoxazolyl , 
benzisothiazolyl , and isoindazolyl ; 

alternatively, Y is selected from the following bicyclic 
heteroaryl ring systems: 




K is selected from 0, S, NH, and N. 
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[3] In a more preferred embodiment,, the present invention 
provides novel compounds of formulae Ila-IIf: 




wherein; . • * 

Z is selected- from a C(0) , CH2C(0) , C(0)CH2, NHC(0)-> C(0)m^ 
■10 C(0)N(CH3), g'h2S,(0)2, S (0) 2,(CH2 )' , SO2NH , ,,and NHSO2 . / ^ 

■ . provided' that' Z does not f 9rm a N-N. or NGH2N bond -with 
.^ring M or, group A; . . , ' : - , 

15 [4] In an even more preferred embodiment,, the present 
invention provides novel compounds of formulae Ila-IIf, 
wherein; 

E is phenyl substituted with R or 2-pyridyl. substituted with 

D is selected fromNH2, C (0)NH2/ C (=NH)NH2, •CH2NH2. CH2NHCH3, 

CH(CH3)NH2, and C(CH3)2NH2, provided that D is substituted 
meta or para to. ring M on E; and, 

25 ■■ " \ ; •, . ■ • ^ • ' . ' 

' R is selected from H, OCH3, CI, and F. 
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[5] In a further preferred embodiment, the present • invention 
provides novel compounds of formulae Ila-IIf, wherein; 

D-E i s selected f-rnm -^nri nnphnny 1 , i n i nMph^y^y ] JZ 

, aminomethylphenyl, 3-aminocarbonylphenyl, 3- 

(methylaminomethyl) phenyl, 3 - (i-aminoethyl) phenyl, 3- {2- 
amino-2-propyl ) phenyl , 4-chloro-3-aminophenyl, 4-chloro- 
3-ainidinophenyl , 4 -chloro-3 -aminomethylphenyl , 4-chloro- 
3- (methylaminomethyl) phenyl, 4-f luoro-3-aminophenyl , 4- 
f luoro-3-amidinophenyl , 4-f luoro- 3 -aminomethylphenyl, 4- 
fluoro-3- (methylaminomethyl ) phenyl , 6-aminopyrid-2-yl , 6- 
amidinopyrid-2-yl, ,6-aminomethylpyrid-2-yl , 6-' 
aminocarbonylpyrid-2-yl , 6- (methYlairiinomethyl)pyrid-2-yl , 
6- (l-aininoethyl)pyrid-2-yl', and 6- (2-amino-2- 
propyl ) pyrid-2 -yl . 

[6] In another. even more preferred embodiment, the present 
invention provides novel compounds of formulae Ila-IIf , . 
wherein; • ' . . - ; 

.2 is C(0)CH2 and CONH, provided that Z does not form a N-N bond 
with group A; ' . 

A is' selected from phenyl, pyridyl , and pyrimidyl, and is 

substituted with 0-2 R^; and, . - . 

B is selected from X-Y, phenyl, pyrrolidino, morpholino, 

1, 2, 3*-triazolyl, and imidazolyl, and ' is substituted with. 

0- 1 R4a; - 

R^, at each occurrence, is selected from OH, {CH2)rOR2, halo, 
Ci-4,alkyl, {CH2)rNR2R2a^ and (CF2)rCF3; 

R^a is selected from Ci_4 alkyl , . CF3 , S (O) pR^ , S02NR2R2a^ ^nd 

1- CF3-tetrazol-2-yl; 
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5 



r5/ at each- occurrence,, is selected from CF3 ; ' Ci_6 alkyl, 
phenyl, and benzyl;". ■ . 

X is CH2:or C(b) ; and, " 

Y is selected from pyrrolidino and morpholino; 



[7] In another further preferred' embodiment, the present 
10.. invention provides novel compounds of formulae Ila-IIf, 
• wherein; ^ - ' : / 

A is .selected from the group : . phenyl , 2 -pyr idyl , 3-pyridyl, 



15 ' phenyl, 2 -me thylpheny 1 , 2-ajninophenyl ,^ and 2- 

- methoxyphenyl ; arid, 

' B is selected from the* group: 2-CF3-phenyl, 2- 
(aIhinosulf6nyl)phenyl, 2- (methylaminosulf dnyl)phenyr, 2- 
20' ' ■ ^(dimethylaminosulfbnyl) Irpyrrolidinocarbonyl,. 2- 

; 2- (1' -GF3-tetrazol- - . , 

2-yl)phenyl, 4-m6rpholinobarbonyl, 2 -methyl - 1- imidazolyl , 
r 5-methyl-l-imidazolyl, 2-methylsulfonyl-l -imidazolyl and, 

5-methyl-l,2,3-triazolyl. . . 

2S . • ' ' ■ ■ ■ - ■ ^ ■ ' ■■ _ . . ■ ■" • ' [ 

[8] in another even more preferred embodiment, the present 
invention provides novel compounds of - formulae. Ila-IIf, 
^ therein;, , 

E is phenyl substituted with R or 2-pyridyl substituted with- . . 

Dds selected from 'l^2r^ ^2/- C(=NH)NH2, Jc^^ CH23SIHCH3, — . 
35 CH(CH3)NH2, "and crCH3J2NH2, provided that D is substituted 

r meta. or i?ara to >ing M on E;\and; . " \ ^ " , 
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R is selected from H, OCH3, Cl, and F; 
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Z is C{0)CH2 and.CONH, provided that Z does not form a N-N bond 
with group A; 

5 ' A is selected from phenyl, pyridyl, and pyrimidyl , vand is 
substituted with 0-2 R^; and,/ 

B is; selected from X-Y, phenyl, pyrrolidine, morpholino,- 

1, 2 , 3-triazolyl', and imidazolyl, and is substituted with 
10 0-1 R^a; 

R^, at each occurrence, is ' selected fromvOH, - (GH2) rOR2., halo, 
• ' . Ci-4 alkyl, ('CH2)rNR*^R2a, and {CF2)rCF3;^ 

15 R4a is selected from G1-.4 alkyl, CF3,- S{0)pR5/ S02NR2r2s, and 
' •l-CF3-tetrazol-2-yl; . ' ; 

R^, at each occurrence, is selected . from CF3, Ci-e alkyl, 
phenyl, and benzyl; ' 

20. . ' / - ' ■ • V . ' . 

X is CH2 or C (O) ; and, 

Y is selected from pyrrol idiho and morpholino. 

25 ' ■ 

[9] In another further preferred embodiment, the present . 
invention provides novel ■ compounds of formulae Ila-IIf , 
wherein; 

30 D"E is selected from 3-aminophenyl , 3 -amidinophenyl , 3- 
: aminomethylphenyl, 3-aminocarbonylphenyl^ 3- - 

(methylaminomethyl ) phenyl ,■ 3 - ( 1-aminoethyl ) phenyl , 3 - { 2 - 
amino-2-propyl) phenyl, 4-:chloro-3-aminophenyl , .4-chloro- 
3-ramidinophenyl , .4 -chloro-3 -aminomethylphenyl , 4-chloro- 

35 3- (methylaminomethyl) phenyl, 4-f luoro-3-aminophenyl, 4- 

fluoro-3 -amidinophenyl , . 4- fluoro- 3 -aminomethylphenyl , 4- 
fluoro-3- (methylaminomethyl) phenyl , 6-aminopyrid-2-yl , 6- 
amidinopyrid-2-yl 6-aminomethylpyrid-2-yl , 6- 
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, aininocarbonylpyrid-2-yl/ 6- (methylaininomethyl) pyrid-2-yl , 
6- (l-aininoethyl)pyrid-2-yl, 6- (2-amino-2-propyl)pyrid-2- 

.5 A selected from the group: phenyl, 2-pyridyl', 3-pyridyl, 
'* 2-pyrimidyl, 2-Cl-pheriyl, 3 -Cl -phenyl, 2-F-phenyl 

, / phenyl, 2 -methylphenyl , 2-aininophenyl, .and.;2- 

methpxyphenyl ; and;' . V . < ' , :^ : 

:10 B is selected from the group: 2-CF3-phenyl, 2-. ' , 

• (aminosulfonyl) phenyl, 2- (methylamiriosulfonyl) phenyl, 2- ' 
. .(dimethylaininGisulfonyl) phenyl, l-pyrrolidinocarbonyl, 2- ' 
' (methylsulfonyl) phenyl , 4-morpholino, ^-.{l;/ -CF3-tetrazbl- 
2- vl.) pheny l , 4-mbtpholinocarboriyl , 2-methyl-l-imidazolyI, 



' 5-metKyl-l,2,3-triazolyl/ 



[10] Iri^^a'; still further preferred embodiment, \'the present 
20 invention provides a novel;, compound of forTuula lla. 



25 



[111 In another still' further preferred embodiment, the 
present invention provides, a novel compound of formula lib. 



[12] In another still further > preferred embodimentV, the 
present invention provides a novel compound' of formula lie.-' 



[13] In another still further preferred embbdinient, the 
present invention provides a novel ■ compound of formula Ild. 



'35 [14] ^In another' stills further preferred embodiment, the 
' , "present invention provides a novel, compound -of formula lie. 



30 
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[15] In another still further preferred embodiment, the 
present invention provides a novel compound of formula Ilf , 



[16] In another even more preferred embodiment, the present 
invention provides novel compounds of formulae Jla-IIf , 
wherein; • ^ ' 

D is selected from C ( =NR8 ) nr7r9 , C{0)NR7r8, nr^rS, and CH2NR7r8, 
provided that D is substituted meta or para to ring M on 

E is phenyl substituted with R or pyridyl , substituted with R; 
R is selected from H, CI, F, OR^ , CH3 , CH2CH3 , * OCF3 , and CF3 ; 

Z is selected from C(0), CH2C.(0)\. C (O) CH2 /• rbiC (6) and C (0)1^ 
provided that Z does, not form a N-N bond with ring M or 
group A; / . ; 

R^^ and R^^ are independently absent or selected from " - , / 
' -{CH2)r-R^'. NGH2Rl\. 0GH2R^", .SCH2R^", N (GH2 ) 2' (CH2 ) tR.^ ' , 

,0{GH2)2{CH2)tR^'. and S (GH2 ) 2 ( CH2 ) t^^ ' / or combined to form 

} ' ■ ■ 

a 5-8 membered, saturated, -partially saturated or- ' 
. unsaturated ring substituted with 0-2 R^ and which 
■ contains from 0-2 heteroatoms selected from the group 

.consisting of N, O, and S; 

R^', at each occurrence , is selected from H, C1-3 alkyl, halo, 
(GF2)rCF3, 0R2 , NR2H2a; c(G)R2P, (GF2 ) rC02R2c , S(0)pR2t>, 
NR2 (CH2)rOR2, ]SrR2C(0)R2h, NR2C(Oj 2R2^, G(0)NR2R2a^ 
S02NR2R2a-; and NR2s02R2^; r . 

A is selected' from one of the following carbocyclic and 

heterocyclic systems which are substituted with 0-2 R^; 

. phenyl , piperidinyl , piperazinyl, pyridyl, 
pyrimidyl, furanyl, morpholinyl , > thiophenyl , pyrrolyl. 
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pyrrolidinyi, oxazolyl , isoxazolyl, thiazolyl, 
'~. ■ isothiazolyl, . pyrazolyl, • and imidazolyl; - 

., ,.B is selected from: Y, X-Y, NR2R2a; c(=NR2)NR2R2a, and ' 
5 ■ - NR2c {=NR2) NR2R2a .-. ' ' . 

X is selected from CH2, -CR2 (CR2R2b) (CH2) t"- -C(0) -, -C-(=NR) - ,. 

-CH(NR2R2a)-, v-C(0)NR2-, -NR2c(0)-, :-NR2g (0) NR2- , -NR2_,, ' 

, ■ ■ and 0;. ' ■. - 

.10 " / ■ ■ ' • • - ■ , ■ ■' : • ' ■ ■ ' . ■ . ' ■ 

.'y- is ■NR2R2a; provided that X-Y do not form a N-N or. O.-N bond; 

■..alternatively/ Y is selected ■from one of the following 
carbocyclic and heterocyclic systems which are 

• phenyl, piperidinyi;- piperaz.inyl, pyridyl, . / v . 
■■ • ■ "pyrimidyl , 'furanyl , morpholinyl ;thiophenyl; pyrroiyl, ■ - 
pyrrolidihyl, oxazolyl, isoxazolyl, isoxazolinyl, • 
thiazolyl, isothiazolyl, pyrazolyl, . imidazolyl , : 
oxadiaiplyl, thiadiazplyl, triazolyl, 1,2,3 -oxadiazolyl, 
■. ^ . i: 2 , 4-oxadiaz;plyli; 1, 2„ 5 -oxadiazolyl , ' 1,3 , 4 ^oxadiazolyl,. , 
1:2,3 -thiadiazolyl,' ' l., 2 , 4-thiadiazolyl , ' . ■ . 

, ..1,2,5-thiadiazoiyi; . r,.3 4-.thiadiazolyl ,• 1, 2, 3. -triazolyl, ■ 
' • : ■l;2,4-triazo.lyl,- 1,2, 5-triazolyl , and 1, 3 , 4rtriazplyl ;. 

.r4, at each occurrence, ' is .selected f rom =0, ' OH; Cl , F.,' C1.4 
^ ^ alkyl, (GH2)rNR2R2^' (CH2 )rC (0) R2b , NR2.C(0)R2b, C(0)NR2R2a, 
" i ' : CH(=NH)NH2, NHC (=NH)NH2, ' S02NR2R2a , ■ NR2SO2-G1-4 alkyl, ' .• 

NR2s02R5% ' S(0)pR5-v and -(GF2)rCF3; - ■ - • - . , . . 

R^a, at each occurrence; is' selected from. =6, OH, Cl, F, C1-4 . 

alkyl,.; (CH2) rNR2R2a, '(CH2) re (0)R2^^^"^.,N^^^ C(0);NR2R2a, 
CH(=^m)NH2, NHC(=NH)NH2, S02NR2R2a; NR2SO27C1.4 alkyl, 
NR2S02R5, ..S(0)pR5, . (CF2)'rCF3, and l-CF3-tetrazol-2-yl; 

• r5, at each, occurrence, is selected from CF3, Ci-6 alkyl, 
■ ' phenyl substituted with 0-2 r6, and benzyl substituted- 

with 0-2 R^; 

• " . . • ' 18 ■• ■■ ' . ■ ■ . ■ 
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R^, at each occurrence, is selected from H, =G, OH/ Or2 , CL, F, 
CH3, CN-, NO2,/ (CH2)rNR2R2a/ .(CH2)rC(0)R2b^ NR2c(o)R2b^ 

CH(=NH)NH2, NHC(=NH)NHn. ^nH .q 02^TR^R^-^ ; ■■ — — ■ 

at each occurrence;, is selected from H, OH, Ci-e ,alkyl, 

Ci-6 alkylcarbonyl , Cx-e alkoxy, C1-4. alkoxycarbonyl , 
. benzyl, Cg-io aryloxy, Ce-io arylqxycarbonyl , Ce-io 
arylmethylcarbonyl, C1-4 alkylcarbonyloxy , C1-4 
alkoxycarbonyl , Cg-io arylcarbonyloxy Ci_4 alkoxycarbonyl , 
Ci-6 alkylaminocarbonyl , phenylaminbcarbonyl , and phenyl 
Cx-4 alkoxycarbonyl; ' • 

r8, at each occurrence, is selected .from -H; Ci_6 alkyl and 
' benzyl; and ^ ^- . ' . • 

alternatively, r"^ and R^ combine to form a morpholino group; 

and, . . ./ 

R^, at each occurrence., is selected' from H, Ci-e alkyl. and : 
^ benzyl . - 

[17] In a another further . preferred, embodiment;,/ the present 
25 invention provides novel compounds ,of formulae Ila-IIf , 
wherein; ■ :, .\ / \ . 

E .is phenyl substituted with R or "2 -pyridyl . substituted with 

■ _ -R;". : , ■ ■ . • *. _ ■ ' , . .. • . - 

30 ' • - .. ■ ■ : . : . y 

R is selected from H,' CI, F, OCH3, CH3, OCF3 , -and CF3 ; V 

Z is selected from, a C(0)CH2 and C(0)NH, provided that Z does 
not form 'a N-N bond with group A; 

25 - 

Rla is selected from H/ CH3, CH2CH3 , CI. F, CFa , OCH3 . NR2R2a, ' 
S(0)pR2b, CH2S{0)pR2b, CH2NR2s (O) pR2b, c.(0) r2c , CH2C(0)R2c, 
C(0)NR2R2a^ and S02NR2R2a; . . : 



R^ 
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Rib is selected, from H, CH3,.GH2CH3, Gl.F. CF3, VOCHs;, ^NR2R2a^ 
" S(0-)pR2b, CH2S(0)pR2b, GH2NR2S{o).pR2b^ ^G(pjR2c, GH2G(.0)R2s 
■ C{b),NR2R2a^ and S02NR2R2a; . . ' . / V^- 

A is selected, from one of "the following carbocyclic and , ' . . 

' heterocyclic systems' which are substittited, with 0-2 R^; 
' ' ' ; phenyl; pyridyl, pyrimidyl, • furanyl, thiophenyl, - 
pyrrolyl, ' oxazolyl, isoxazolyl, thia'zolyl isbthiazolyl, 
.10 . pyrazolyl, and im'idazolyl; 

is selected from: Y and X-Y; ' 
' • X is selected from GH2/. -GR2;(GR2R2b) -.^ -0 (0) - / -C (=ITO) ^ 

, - ■ ■ and 6; ^" , , ' - 

. ' Y is NR2R2a^ provided that X-Y do not form a N-N or 0-N bond; 

20 ;. alternatively, Y. is selected from one of the .following^ 
■■ . carbocyclic ■ and heterocyclic' systems which are ; ' 

/ 1 ^ substituted 'with .0-2 R^^'; ; . 

, ; " * phenyl,^ :^iperidinyl, piperazinyl, pyridyl/ ; 
'; . pyrimidyl, : furahyl, 'mprpftdlinyl; thiophenyl, -pyrrolyl, 

- ■25 " pyrrolidinyl / oxazolyl. isoxazolyl, isox'azolinyl,,;, 

" ■ , ' .thiazolyl, isothiazolyl, pyrazolyl, imidazblyl, 

. ' , ' ' \ oxadiazolyl, thiadiazolyl / triazolyl . 1 , 2 , 3-oxadiazolyl , 
/ ' - ■ l;2 ; 4-oxadiazolyl/.l/2, 5-oxadiazolyl, 1 , 3 /4-6xadiazolyl , 

1 rrir i'^^s-thia^ ' v.... 

:..'.'/36,. , . ! • i, 2., 5-thi^diazolyl, V 1> 3 , 4-thiadiazolyl , 1, 2\ 3-triazolyl, 
. 1,2, 4-triazblyi, 1,2,5-triazolyl, and .1, 3 ,;4-triazolyi;. . 

• . r2', at- each occurrence. Is selected from H, GF3. CH3, benzyl,. 
' ' '/ and phenyl; . , .. ; 



.3,5 



R2a^ at each Gceurrencev -is selected from H, GF3, GHs. lbehzyl; 
and phenyl ;^ ' *' , 
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R^^, at each occurrence, is selected from CF3, OCH3 , CH3, 
benzyl, and phenyl; 

— — — a t each occurrence, Is selectecl trom CF3, OH, OCHs, CH3, 

5 benzyl , and phenyl ; , 

alternatively, r2 and R^a combine to form a 5 or 6 membered 
saturated, partially unsaturated, or unsaturated ring 
which contains from 0-1 additional heteroatoms selected 
.10 . from the group consisting of N, O, and S; 

R^, at each occurrence, is selected from H, CH3 , CH2CH3, .and 
phenyr,- 

15 ' R^s,. at each occurrence, is selected f rom H, CH3', CH2CH3 , and 
phenyl; , * - ' 

.^^^ at each occurrence, is selected from OH, Cl, F, CH3, " 

CH2CH3, NR2R2a^ CH2NR2R2a^ C ( 0)-R2b; Nr2c ( Q) R2b ' ^ q j ^^2 
20 • and GF3; v. ' ' - ' ■ 

. Rf^, at each occurrence, is selected from OH, Gl,- F, CH3, 

CH2CH3, .NR2R2a^ CH2NR2R2a/^C(0)R2b, c(0)NR2R2a^ S02NR2R2a^ 
S(0)pRS, CF3, and l-CF3-tetraz61-2-yl; . 
■ 25. . ' " * ' . ' \ . . . _ 

R^, at each occurrence, is ' selected from CF3 , Ci_6- alkyl , ' 

phenyl substituted with 0-2 R^, ;and benzyl substituted 
• with 1 r6; ! . : . ' . 

.30 .*'R6, • at each occurrence, .is selected from'H, OH, OCH3 , ^-Cl , ' F, 
CH3, CN, NO2, NR2R2a^ CH2NR2R2a ^ and S02NR2R2a. 

at each occurrence, is selected from H, OH, C1-3 alkyl, 
Ci-3' alkylcarbonyl-, C1-3 alkoxy, Ci_4 alkoxycarbonyl , 
benzyl, phenoxy, phenoxycarbonyl , benzylcarbonyl , C1-4 
alkylcarbonyloxy C1-4 alkoxycarbonyl, phenylcarbonyloxy 
Ci-4 alkoxycarbonyl, Ci_6 alkylaminocarbonyl , 
phenylaminocarbonyl , and phenyl Ci- 4 alkoxycarbonyl; 

21 
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r8, at each occurrence, is selected from H., CH3, -and benzyl; 
'/.^ and,;, , 

alternatively, R"^ and R^- coinbine' to form a morpholino group; 

.r9, at each occurrence, is selected from H, CH3, and. benzyl. 



[18]. In a another still further preferred embodiment, the 
present invention provides novel compounds of formulae 
Ila-IIf, - wherein; / ^ 

R la is absent or .is selected from H, ' CH3 / 'CH2CH3 . - CI, CFsy 



■ CH2NR2s"{0)pR2b;. C(0)R2c,- OT^ and S02NR2R2a; 

Ri^ is absent or is selected from H, CH3, CH2CH3, Gl, F, CF3, 

OCH3 , ^ NR2R2a^ . S (0)i,R2i>, -C (0)NR2R2a^ CH2S {6) pR2b, 
: '\ CH2NR2s(0) pR2t>, -0(0)^21^ , CH2C (O) R2i:^, : and S02NR2R2a; 

A is selected from one' of -the following carbocyc lie and 

heterocyclic systems which arie~ substituted- with 0-2 R^; 
phenyl, pyridyl, and pyrimidyl; . ' 

B is selected from: y and . X-Y; ' ■ "* / :^ ; ' 

,.X is .selected from- -C(0) - and 0; . , 

Y is NR2R2a; provided that X-Y do not form a O-N bond; 

alternatively, Y is selected from' one of the following 
carbocyclic and heterocyclic systems which are 
• substituted with ■0-2- R^^; 

phenyl, piperazinyl, .pyridyl, pyrimidyl," 
■ morphplinyl,- pyrrolidinyl; Imidazolyl, .^and 1^ 
triazolyl; - ■. - '"'^ . 
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r2, at each occurrence, is selected from H, CF3 , CH3, benzyl, 
and phenyl; 



30 



R^^i — e a ch occurrcncG, — ±b bbilfaicLed fr om H, CF3 , CH3 , benzyl, 

5 and phenyl ; 

R^h, at each occurrence, is selected, f rom CF3 , OCH3 , CH3, 
benzyl, and phenyl; 

10 r2c, at each occurrence, is selected f rom CF3 , . OH, OCH3 , CH3, 
benzyl, and phenyl; 

alternatively, R^, and R^^ combine to form a ring system 

selected from pyrrolidinyl, piperazinyl arid morpholino; 
15 . . : 

R^, at each occurrence, is selected from CI, F, CH3,; NR^R^^ , 
and CF3; 

R^^, at each occurrence, is selected from CI, F, CH3, 
20 - S02NR2R2a^ 'S(0)pR5, and CF3; and, 

R^, at each- occurrence, is selected from CF3 and CH3 . 



2 5 [19] Specifically preferred compounds of the present invention 
are selected from the group: 

1- (3-amidinophenyl) -2- [ [ (2 ' -aminosulf onyl- [1,1 * ] -biphen-4^yl) - 
aminocarbonyl] pyrrole; - • 

1- (3-amidinbphenyl) -2- [ [ (2 ' -tert-butylaminosulf onyl- [1,1']- 
biphe'n- 4 -yl ) -aminocarbonyl ] pyrrol e ; 



1- (3-amidinophenyl) -2- [ [ (2 ' -aminosulf onyl- [1, 1 ' ] -biphen-4-yl) - 
35 aminocarbonyl] -4 -bromopyrrole; 

1- {3-amidinpphenyl) -2- [ [5- (2 ' -aminosulf bnylphen-l'-yl ) pyridin- 
2 -yl ] -aminocarbonyl ] pyrrole ; 

40 l-benzyl-3- [ (2 • -aminosulf onyl- [1, 1 •] -biphen- 4- 

yl) aminocarbonyl] -4- (3-amidinophenyl) pyrrole; 
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l-benzyl-3- ( (2 ' -tert-butylaminosulf onyl- [1.1'] -biphen-4- . 

yl) aminocarbonyl] -4- (3-aInidinophenyl) pyrrole; 
l- (3-ainidinophenyl) -4- [ (2 ' -aminosulfonyl- [1, 1 ' ] -biphen-4- 
yl) aminocarbonyl] -imidazple; 

1- (3-amidinophenyl) -4- [ (2 ' -tert-butylaminosulf onyl- [1, 1 ' ] - 
bipheh-4-yl) aminocarbonyl] -imidazole; 

1-. (3-amidinophenyl) -2- [ (2 ' -aminosulfonyl- [1,1 •] -biphen-4- • 
yl ) aminocarbonyl ] - imidazole ; 

1- (3-amidinophenyl)-3-methyl-5- [ (2 ' -aminosulf onyl- [1,1' ] - . 
biphen- 4 -yl ) aminocarbonyl ] pyrazole ; 

1- (3-amidinophenyl) -3-methyl-5- [ (2 ' -aminosurf onyl- [1,1 *, ] - 
biphen - 4 -y 1 ), c arbony 1 ami no ] pyr a z o 1 e ; 

. ' ' ■ ■ .1- {3-amidinophenyl) -3-methyl-5- (2 \- (5 V'-CF3-tetrazolyl) -' " ^ 
20 [1, 1' ] -biphen- 4 -yDamihocarboriy D.pyrazole; . . ■ ■ 

1 - ('3 - amidinophenyl ) - 5 - [ ( 2 ' -aminosul f ony 1 - [ IM ' ] -brphen^ 4 - 
, . : yl) aminocarbonyl] -4-chloro-3-methyl-pyrazole; • , . v 

: . 25 1- {3-amidinophenyl) -5-' ( (2 ' -t-butylaminosulf onyl- [1, 1 ' ] -biphen- 
4-yl) aminocarbonyl) -3 vtrifluoromethyl-pyrazole;. 

l-(3-amidxnophenyl)-4-methoxy-5-( (2'-aminosulfonyl-[.l;l'i - 
biphen-4-yl) aminocarbonyl) -3- trifluoromethyl^pyrazole; 



10- 



15 



30 



1- (3-amidinophenyl) -3-methyl^5- (4 ' - ( imidazol-l-yl- - 
■ phenyl ) aminocarbonyl) pyrazole ; 



45 



r-(3-amidinophenyl) -3~methyl-5-[ (4' - (2' 
35. sulf onylmethyl ) phenoxyphenyl) aminocarbonyl ] pyrazole ; 

1- {3 -amidinophenyl) -3 -me thyl-5- [ (2 ' -aminosulfonyl- [1,1 ' ] - 
biphen-4 -yl ) me thylcarbonylpyrazole ; 

40 1- (3-amidinophenyl) ^5- [ (2 ' -aminosulfonyl- [1, 1' ] -biphen-4- ■ 
yl ) aminocarbonyl ] -1 , 2, 3- triazole ; 

1- ('3-amidinophenyi) -5- ( (2 V-trif luoromethyl- [ 1 , 1 'J -biphen-4- 
yl ) aminocarbonyl ) tetrazole ; ' . ^ ; ^ 

l-{ 3 -amidinophenyl) -5- ( (2 ' -aminosulf onyl-3-chlpro- [1,1'] - 
; biphen-4 -yl ) methylthio > tetrazole ; 

1- (3-amidinophenyl) -5- [ (2 ' -aminosulf ony 1-3 -chloro- [1,1']- 
50 biphen-4-yl)methylsulf oxide] tetrazole;* ' 

1- (3 -amidinophenyl) -5- [ (2 ' -aminosulf onyl-3 -chloro- [1, 1 ' ] - 
biphen-4-yl.)methylsulf onyl] tetrazole; . ; . 

.55 1^ ( 3 -amidinophenyl ) -5- [ (2 ' -aminosulf onyl- [1 , 1 ' ] -biphen-4 - ■ 
yl) aminocarbonyl] tetrazole; ' . 

■ ' . " 24, . 



wo 98/28269 



PCT/US97/22895 



1- (3-amidinophenyl) - 3-methyl-2- [ [5 - (2 ' -aminosulf onylphenyl-1- 
yl ) pyridin-2 -yl ] -aminocarbonyl ] pyrazole ; 

5 1- (3-ainidinophenyl) -3-inethvlr2- f f 5 - (2 ' -^^mi nrtQiii f r^T^y1 phr^nyl 1 
'. yx ; pyrimiain-2 -y 1 ] -aminocarbonyl ] pyrazole ; 

1- (3-ainidlnophenyl) -3-methyl-5- [ (2 ' -aminosulf onyl-2-chlor6- 
[1, l * ] -biph'en-4-yl) aminocarbonyl] pyrazole; 

10 

1- (3-amidinophenyl) -3 -methyl -5- [ {2 ' -aminosulf onyl-2-fluoro- 
[1,1'] -biphen-4 -yl ) aminocarbonyl ] pyrazole ; 

1- (3-amidinophenyl) -3 -me thy 1-5- [ (2 ' -aminosulf onyl-4 ' -fluoro- 
15 [ 1 , 1 '] -biphen-4-yl j aminocarbonyl ] pyrazole; ' 

• Ir (3-amidinophenyl) -3 -methyl -5- [ (2 * -trif luorome'thyl - [ 1 , 1 ' ]'- 
biphen-4-yl) aminocarbonyl] pyrazole; / ■ 

20 1- (3-amidlnopheriyl) -3-methyl-5- [ (3-chloro-2 * -trif luoromethyl- 
[1, 1 '] -biphen-4 -yl) aminocarbonyl] pyrazole; ' 

1- (3-amidinophenyl) -3-methyl-5- [ (3-f luoro-2 ' -trif luoromethyl- 
[1, 1 •] -biphen-4 -yl) aminocarbonyl] pyrazole; 

25 . \ 

1- (3-amidindphenyl) -3-methyl-2.- [ [5-^(2 * -trif luoromethylphenyl- 
l-yl) pyridin-2-yl] -aminocarbonyl ] pyrazole; 

1- (3-amidinophenyl) -3 -methyl -5- [ (2 \-f luoro- [ 1 , 1 v ] -biphen-4 - 
30' yl) aminocarbonyl] pyrazole; 

1- (3-amidinophenyl) -3 -methyl -5- [ (3-chloro-2 ' -f luoro- [1,1']- 
biphen-4-yl) aminocarbonyl] pyrazole; . 

35- 1- (3-amidinophenyl) -3-methyl-5- [ (2 * -methylsulf onyl- [1,1']- 
biphen- 4 -yl ) aminocarbonyl ] pyrazole ; 

1- (3-amidinophenyl) -3 -methyl -5- [ (2 ' -aminosulf onyl- [ 1 ; 1 ' ] - 
biphen-4 -yl ) (N' -methyl) aminocarbonyl] pyrazole; 

40 

1- (3-amidinophenyl) -3 -n^butyl -5- [ (2 ' -aminosulf onyl- [1,1* ] - 
biphen- 4 -yl ) aminocarbonyl,] pyrazole; 

1- (3-amidinophenyl) -3 -n-butyl-5- [ (.{2 ' -aminosulf onylphenyl-1- 
45 yl ) pyridin-2 -yl) -aminocarbonyl] pyrazole; 

l-.(3-amidinophenyl) -3-n-butyl-5- [ ( (2 ' -trif luoromethylphenyl-l- 
yl ) pyridin-2 -yl ) -aminocarbonyl ] pyrazole ; 

50 1- (3-amidinophenyl) -5- [ (2 ' ^methylsulf onyl-Jl , 1 ' ] -biphen-4- 
yl ) aminocarbonyl ] t3 -trif luoromethyl -pyrazole ; 

1- (3-amidinophenyl) -5- [ (2 ' -trif luoromethyl- [1,1'] -biphen-4- 
yl) aminocarbonyl] -3 -trif luoromethyl -pyrazole; 

55 



25 
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1- O-amidiriophenyl) -4-methoxy-5- ( (2 ' -trif luoromethyl- [1, 1 ' ] - 
biphen-4-yl) aminocarbonyl) -3-tri.f luoromethyl-pyrazdle 

' . ^-.{S-aiTiidinophenyl) -3-methyl-5- [ (4- . . 

5 trif luoromethylphenyD'aminocarbonylpyrazole; , 

1- O-ainidinophenyl) -4-inethyl-5- [ (2 V-aminosulf onyl- [ 1 ' ] - 
biphen-4-yl)aminocarbonyl] -imidazole; ' - 

, 10 1- (3-ainidinophenyl) -5- [ ( (2 ' -aminosulf pnylphenyl-l-yl) pyridin- 
2-yl) -aminGearbonyll-l/2/3 -tria2ole; 

1- (3-amidinophenyl) -5-. [ (2 ' -trif luoromethyl- [1, 1 ' ] -biphen-4-: 
, yl) aminocarbonyl] -1, 2, 3-triazble; 

15/ ■ : . - . - ' , \ . " ■ ' ' ■ 

1- (3-amidinophenyl) -5-r(2 ■ -aminosulfonyl- [1, 1 ^] -biphen-4- 

yl) aminocarbonyl] -3-trif luoromethyl^l , 2 , 4-triazole; 
3-methyl-l- (3-ainidinophenyl) -5- (4 ' - (4 ' ' -chlofophenyl) thiazol- 
20 2' -yl) ainiriocarb'onyl)pyrazole; . 

" 'Yi ( ^-"^Idinp -trif iuofbiietfiyr^^ " 

[1/1 U -biphen-4-yiyaminocarbonyL]pyrazoler 

25 1- (3-amidino)phenyl-3-methyl-5- [ (2 ' -trifluoroinethylsulfb 
[1, 1 ' ] -biphen-4-yl)aininocarbonyl]pyrazole; 

1- (3-amidino)phenyl-3-methyl-5- [ (2 ' -trif luoromethylsulf onyl- 
[1, 1 ' ] -biphen-4-yl) aminocafbonyljpyrazole; ^* ' 
.30 ■ ■ • ■■■■ . ; ■ " ■ .. ; ■ ' ' ■ . 

1- (3-ainidino)phenyl-3-methyl-5- [4 ' - 

(carboxymetHyl)phenylaminocarbonyl]pyrazole; ' 

1- (3-amidino)phenyl-3-methyl-5- [4 V- {N,N- . 
. 35 dime thy laminocarbonyl) phenylaminocarbonyl]pyrazole; ; 

l-i3-amidino)phenyl-3-methyl-5- [4 ' - (N,N- ; . .. 

dimethylaminosulf onyl)phenylaminocarbonyl]pyrazole; ' ; 

40 It- (3-ainidino)phenyl-3-methyl-5- [ (4 ' -tert- . • ' 

\ butylamiriosulfonylphenyl) aminocarbonyl]pyrazole^ 
l- (3-amidino)phenyl-3-methyl-5- 

aminosulf onylphenyi) aminocarbonyl]pyrazole; . . 

45 ' ' , ' . ■ ; ' 

1- (3-amidino)phenyl-3-methyl-5- [ (4 ' -trif luorpmethylphenyl) -. 
, . aminocarbonyl]pyrazole; 

1- (3-amidino)phenyl-3-methyl-5- [ (4 '.-benzylsulfonylpiperidyl) - 
50 aminocarbonyl]pyrazole; .... 

1- (3-amidinophenyl) -5- [ (2 • -aminosulf onyl- [1,1'] -biphen-4-yl ) 
. N-methylaminocarbonyl] -3-methyl-pyrazole; 
55 . l->3-amidinophenyl)-5-[(4'-fluoro-[l,l']-biphen-4-yl)- 
■ aminocarbonyl] -3 -methyl -pyrazole; ' ' 
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25 



30 



40 



1- (3-amidinophenyl) -5- [ [5 (2 ' -aminosulf onylphenyl ) pyridin-2-- 
yl ] aminocarbonyl ] -3 -methyl -pyrazole; - 

1- (3-cyanophenyl) -5- [ [5- (2/ -aminosul fohylp hpnyl ) pyvi i-l 1 n -9- r ' 
ylj ammocarJDonyl ] - 3-inethyl-pyra2ole; 



i- {3.-ainidinophenyl) -5- [ (2 * -trif luoromethyl- [1,1 • ] -biphen-4- 
yl) aminocarbonyl ] -3 -methyl -pyrazole; 

1- (3-aminocarbonylphenyl) -5 - [ (2 * -aminosulf onyl- [1 , 1 ' ] -biphen- 
4 -yl ) aminocarbonyl ] -3 -methyl -pyrazole 



1- (3-amidinophenyl) -5- [ (2 * -aminosulf onyl ) -3-chloro- [1,1']-- 
15 biphen- 4 -yl) aminocarbonyl] -3 -methyl -pyrazole ; 

1- (3-amidinophenyl) - 5- [ (2 ' - trif luoromethyl ) - 3-chloro- [1,1'] 
biphen-4-yl ),aininocarbonyl ] -3-methylpyra2ole; 



20 • 1- (3-amidinophenyl) -5- [ (2 ' -aminosulf onyl- [1,1*] -biphen-4- 
yl.) aminocarbonyl] -3 -n-butylpyrazole ; 

1- (3-amidinophenyl) -5- [ (2 ' -trif luoromethyl- [1„ 1 ' ] -biphen-4- 
yl) aminocarbonyl] -3 -n-butylpyrazole ; 

1- (3-amidinophenyl) -5- [ [5- (2 ' -aminosulf onylphenyl )pyridin-2 - 
yl] aminocarbonyl] -3 -n-butylpyrazole; ' * 

1- (3-amidinophenyl) -5- [ (2 ' -trif luoromethyl- [1,1'] -biphen-4- 
V yl) aminocarbonyl ].-3-trif luoromethyl-4-methdxypyrazole; 

1- (3-amidinophenyl) -5- [ (2 * -trif luoromethyl- [ 1 ,1 ' ]-biphen-4- 
. yl) aminocarbonyl] -3 -trif luoromethyl -pyrazole;' 

35 1- (3-amidinophenyl ) -5- [ (2 ' -sulf onylmethyl- [ 1 , 1 ' ] -biphen-4- 
yl) aminocarbonyl ] -3 -trif luoromethyl-pyrazole;-. 

1- (3-amidinophenyl)' -5- [ (2 ' -aminosulf onyl -3-bromo- [1, 1 '] - 
biphen-4-yl) aminocarbonyl] -3 -methyl -pyrazole; - ; . 

1- (3-aminocarbonylphenyl) -5- [ (2 ' -aminosulf ofiyl -3 -bromo- [1,1']- 
biphen-4-yl) aminocarbonyl] -3 ^methyl-pyrazble; 

1- (3-amidinophenyl) -3-methyl-5- [ (2 : -aminosulf onyl ) -[1,1']- 
•45 biphen-4-yl)methylcarbohyl] pyrazole; ' • 

. l-'(3-aminocarbonylphenyl) -5- [5- [ (2 ' -aminosulfbnylphen-l- 

yl ) pyr idin-2 -yl ] aminocarbonyl ] -3 -methyl -pyrazole ; 

50 1- {3-amidinophenyl) -5- [ [5- (2 • -t- 

butylaminosulf onylphenyl) pyrimidin-2-yl ] aminocarbonyl ] -3- 
trif lupromethyl-^pyrazole; 

1- {3-amidinophenyl) -5- [ [5- (2 ' -aminosulf onylphenyl ) pyrimidin-2- 
55* yl ] aminocarbonyl ] -3 -trif luoromethyl-pyrazole ; 
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l-(3-aminocarbonylpHenyl)-5-^[[5-(2'f ; V"-,/, 
, ainino.sulfonylphenyl)pyrimidxn-2-yl]aininocarbonyl-]-3- 

trif luoromethyl-pyrazole; ■ . ■ ■ ■ 

l- (3-cyanophenyl)-5-C ( {4 ' -(imidazol-i- . . 

yl ) phenyl ) aminocarbonyl ],-3 - trif luoromethyl-pyrazole ; 

l-(3-ainidinophenyl)-5- [ (4 • - (morpholih-l-yl).phenyi) - > • • ■ 
aminocarbonyl] -3 -trif luoromethyl-pyrazole,; . 

. l-(3-aminocarbonylphenyI)-5-[(4'v-(morpholin-l- • \ ; ; 
■ yl) phenyl) aminocarbonyl] -3- tf if luoromethyl-pyrazole ; 

1- ( 3 -amidinophenyl ) - 5- [ [5 - ( 2 ■ -aihinosulf onylphenyl) pyridin-2 - 
15 . yl] aminocarbonyl] -3-trif luoromethyl-pyrazole; 

1- (3-aminocarbohylphenyl)'-5- 1 [5- (2 " -. ' ; . , . . 

-aminosul.f onylphenyl ) pyridin-2-yl ] aminocarbonyl ] -3- 

. , trif luoromethyl-pyrazole; 
20 " 



10 



yi) phenyl) aminocarbonyl] -3-trif luoromethyl-pyrazole;- 



■ i-(3-ain'idinophenyl)-5-(2'-napthylaminosulfonyr)-3-methyl- ■ /' 
25 .. pyrazole; • .. • 

. - 1- (3 -amidinophenyl) -5- [ (4-bromophenyi) aminosulfSnyl] -3-methyl- 
pyrazble; , - . • 

30 - 1- (3-amihomethylphenyl) -5- [ (2 • -aminosulf qnyl-. [1, 1 ■ ]'-biphen-4- 
, yl ) aminocarbonyl] -3 -methyl -pyrazole ; . • 

• ' l-(3-amihomethyiphenyl)-5-[.{2''-aminosulfonyl.-Jl,l']-biphen^4- , 
yl) aminocarbonyl ].-3- trif luoromethyl-pyrazole; 

■35 ■ • ■ ■ . ' ■ . ■ 

• l-(3-amidinophenyl) -3-methyl-5-[ { (2 ■- ■• 

■ . trifluoromethylphenyl)pyrid-2-yl)aminocarbonyl]pyrazole; 

1 -.(3 -amidinophenyl) -3 -methyl -5- [{ (2 '-aminosulf onyi-1- 
40.. yl)pyrimid- 5 -yl.) aminocarbonyl] pyrazole; 

. . . i - '{ 3 -amidinophenyl ) - 3 -methyl- 5 - [ { 2 - f lupro- [ 1,1; ] -biphen^4 - 
yl) aminocarbonyl ] pyrazole; .....,„ ,.,..,, 

■45 l-(3-amidinophenyl)-3-methyl-5-[3-chloro-(2'-fluoro-[l,l']-. 
.biphen-4-yl ) aminocarbonyl] pyrazole ;, 

' 1- (3-amidinophenyl) -3-methyl-5- [ .(3-f luoro-2 • -fluoroMl, i' ] - 
, biphen- 4 -yl) aminocarbonyl] pyrazole; 

l-(3-amidinophenyl)-3-methyl-5-[-(3-fluoro-2'-aminosulfbnyl- 
[1, 1 '] -biphen-4-yl) aminocarbonyl] pyrazole ; ■ 

' 1- (3 -amidinophenyl) -3 -methyl-5- [5^ (2'' -f luor6phen-l-yl)pyrid-2- 
55 : yl]Miinocarbonyl] pyrazole'; 
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1- {3-amidinophenyl) -3-inethyl-5- [ [5- (2 ' - 

tertbutylaminosulf onylphenyl )pyriInid-2- 
yl] aminocarbonyljpyrazole; . 

1- ( 3 -amid inophenyl) -3-inethyl-5- [ [5- (2'v-aminosulf opyl pVig^n yi ) - 

■ — [ [1,6] -dihydropyriinicl-2 -yl J aminocarbonyl ] pyrazol'e ; 

1- (3 -amidinophenyl) -3 -methyl -5 - [ (4 - (pyrid-3 / -yl) phen-1- 
yl ) aminocarbonyl ] pyrazole ; 

1- (3-amidinophenyl) -3-methyl-5- [ [2- (2 ' - 

pyridyl) ethyl] aminocarbonyljpyrazole; . 

1- (3 -amidinophenyl) -3 -methyl-5- [( 3- 

phenylpropyl ) aminocarbonyl ] pyrazole ; 

1- {3-amidinophenyl) -3-methyl-5-[4- (pyrid-2 : -yl)phen-l- 
ylaminocarbonyl ] pyrazole ; 

i- (3 -amidinophenyl )*-3'-methyi-5- [ ( 4- 

( isopropyloxy) phenyl ) aminocarbonyl ] pyrazole ; 

1- (3-amidinophenyl) -3-methyl-5- [ (5- (2 ' -trif luorqmethylphenyl ) - 
pyr imidih- 2 -yl ) aLminocarbonyl ] pyrazole ; 

1- (3-amidinophenyl) -3-methyl-5-t ( 4- 

(piperidinosul f onyi ) plnienyl ) aminocarbonyl ] pyrazole ; . 

1- (3-amidinophenyl) -3-methyl -5- [ {4- 

(piperidinocarbonyl ) phenyl ) aminocarbonyl ] pyrazole ; 

1- (3-amidino-4-f luorophenyl) -3-methyl-5- [ (2 ' -aminosulf onyl- 
fl, 1 ' ] -biphen-4-yl)aminocarbonyl]pyrazole; 
l- ( 3-aminocarbonyl-4-f luorophenyl ) -3-methyl-5- [ (2 ' - 

aminosulf onyl- [1,1*] -biphen-4-yl ) aminocarbonyljpyrazole; 

l-methyl-3- (3-amidino) phenyi-4- [ (2 ' -aminosulf onylv [l/l • ) - 
, biphen-4-yl) aminocarbonyl] pyrazole; 

1- (3-amidinophenyl) -3 -methyl -5- [ [4-,(pyrazol-4 ' -yl)phen-l- 
yl ] aminocarbonyl ] pyrazole ; 

1- (3 -amidinophenyl ) -3-me thy i-5- { [5- (2' - 

methylsulf onylphenyl ) pyrid-2 -yl ] aminocarbonyl ) pyrazole ; 

1- (3-amidinophenyl) -3 -methyl-5- ( [5- (2 ' - 

methylsulf onylphenyl) pyrimid-2-yl ] aminocarbonyl ) pyrazole ; 

1- (3-cyanophenyl) -3-methyl-5- ( [5"-'(2 ' - 
methylsulf onylphenyl )pyrimid-2 - 
yl] aminocarbonyl) pyrazole, ; 

1- (3-aminocarbonylphenyl) -3 -methyl- 5- ( [5- (2 ' - 

methylsulf onylphenyl ) pyrimid-2 -yl ] aminocarbonyl ) pyrazole ; 
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l-(3-(N-amihoainidino)phenyl)-3-methyl-5-['{2'-t \ ' 

butylaminosulfonyl- [1, 1 • ] -biphen-4- ' ' 
yl) aminoearbonyl]pyrazole; 
5 i-.(3- (N-aininoamidino)phenyl) -3-methyl-5- [;(2 ' -aininosulf bnyl- 
Cl, 1' ],-biphen-4-yl)aininocarb6nyl]pyrazole; • 

!_ (3_ (N-methyr-N-hydroxyamidino)p^^^ -3-methyl-5- [ (4 ' -t- 
butylamiriosulf onyl - [ 1 , 1 ' ] -biphen-4- , 
10 ' yl) aminocarbonyl]pyrazole; ^ , 

1- {3- (N-methylamidino)phenyl) -3-methy.l-5- [ 

butylaminosulf onyl- [1, 1* ] -biphen-4- . ' 

V yDaminocarbonyllpyraisole; . ' ,/ 

1- (3r (N-methylamidino) phenyl) -3 -methyl-5- [ (2/ -aminosulf onyl- . 
] [1, 1 • ] -biphen-4.-yl) aminocarbonyljpyrazole; ... 

l- (3-amidinophenyI) -5- [ (2 '^aminosulfon^^^ ' 
20. " yl] aminocarbonyl] tetrazole; 

l- (3-aminoGarbonylphenyl) -5^ . : ■ 

aminosulf onylphenyl ) pyridin-2 -yl] aminoparbonyl } tetrazole; 

25 ■ l-(3'-amidinophenyl)-5-{ [5-(2■-trifluoromethylphen-i- 
. yl)pyridin-2-yl] aminocarbonyl}tetraz61e; ..... 

. i - ( 3 -amidinopheny 1') 5 - [ ( 4 ' -br omophen- 1 -y 1 ); 
aminpcarbonyl] tetrazole; 
l ( 3 -aminocarbonylphenyl ) - 5 - { [ 5 - ( 2 • - tr i f lubrome thy Iphen- 1- 
yl ) pyr idin-2 -yl laininocarbpnyl } te trazple ; • , 

. • 5- (3-ainidinophenyl) -1- [ (2 ' -trif luoromethyl- [1, 1 ' ] -biplien-4- 
35' yl)inethyl] tetrazole; ' ' ; , >' ■ ' . : : ■ ^ 

l- [ (3-amidinophenyl)methyl]-3-methyl-5-[ {2\-aminosulfohyl- 
[l/l ' ] -biphen-4-yl) aminocarbonyljpyrazole;: : 

40 1- [ ( 4 -amidinophenyi) methyl] -3 -methyl-5- [ (2 ' -aminosulfonyl- 
[1, 1 • ] -biphen-4 -yl) amiriocarbonyl] py*raz9le 

^i- ( 3 r amidinopheny 1) -2- [ Y2'' -aminosuTf 1 ' ] -tDiphen-4- 

• yl) aininocarbonyl] imidazole; ■ , . 

1- (3-amidinophenyI) -4-methyl-2- [ (2 ' -aminosulf ohyl- [1,1' ] - 
biphen-4-yl)aminocarbonyl] imidazole; 
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l- (3-amidinophenyl)-5-chloro-4Tmethyl-2-[ (2' -aininosuIfonyl- - 
50 '. [1, 1 '] -biphen-4-yl) aminocarbonyl] imidazole; / 

5- (3-amidinophenyl) -2-rmethyl-4- [ (2 ' -aminosulfonyl-{i, 1 ' ] - 
_ . ! biphen-4-yl)aminocar]ponyl| imidazole; . „ ' 

55 1- (3-amidinophenyl) -3- -methyl-5 - [ (4 ' -;(benzimidazol-l-yl) phen-l- 
yl) arhin'ocarbonyl ] pyrazole ; 

• . 30 ' - ■ 



wo 98/28269 



PCTAJS97/22895 



1- O-aminocarbonylphenyl) -3-methyl-5- [ (A ' - (benzimidazol'-l- 
yl ) phen-l-yl ) aminocarbonyl ] pyrazole ; 

1- (3-aini dinophehyl) -3-methyl-5- [ (4/ - (2- Tne^f hy1 imi niarol -1- 

'■■ — yl) phenyl; ammocarJDonyl ] pyrazole; * 

1- {3-aminocarbonylphenyl) -3 -methyl -5- [ (4 ' - (2-methylimidazol-l- 
yl ) phenyl ) aminQcarbonyl ) pyrazole ; 

-1- ( 3 -amidinophenyl ) -3 -methyl- 5- [ [4 ' - '(1.2 , 4 - tria2bl-2 -yl ) - • 
pheny 1] aminocarbonyl ] pyrazole ; 

.1- (3 -amidinophenyl) -3 -methyl-5'- ( (4'- • * 

cyclohexylphenyl ) aminocarbonyl ) pyrazole ; 

1- (3 -amidinophenyl ).-3 -methyl -5- [ [1, 1' ] -biphen-4- 
ylaminocarbonyl ] pyrazole ; 

1- (3 -amidinophenyl) -3 -me thy 1-5- ( (4,' . . . ' 

morpholinophenyl ) aminocarbonyl) pyrazole ; 

l-'(3-amidinophenyl) -3-methyl-5- [ (4 ' - ( (2- V " 

trif luoromethyl) tetrazol-l- - ' 

yl ) phenyl) aminocarbonyl ] pyrazole;.. 

1- (3-aminomethylphenyl) -3-methyl-5- [ (4 ' - ( (2- 
tfif luoromethyl) tetrazol-l- . : 
yl) phenyl) aminocarbonyl] pyrazole; . ' . 

1- (3 -amidinophenyl) -3 -me thyl-B- [( (4 (N, N- 
•dimethylamino) carbonylamino)phen-l ' - 
yl ) aminocarbonyl ] pyrazole ; 

1- (3-amidinophenyl) -3-methyl-5- [ (4 ' - (N,N-' - . 
diethylamino ) phenyl ) aminocarbonyl ]pyra2ole ; 

1- (3-aminocarbonylphenyl) -3 -me thy 1-5- [{ (4' -N,N- 
. diethylamino) phenyl) aminocarbonyl] pyrazole; 

1- (3-amidinophenyl) -3-methyl-5- [ (4 ' - (1- 

tetrazolyl ) phenyl ) aminocarbonyl ) pyrazole ;' 

1- (3-aminocarbonylphenyl) -3-methyl- 5- ( (4 (1- 

tetrazolyl) phenyl) aminocarbonyl)* pyrazole; ■ . 

1- (3-amidinophenyl) -3-methyl-5- [ (4/ - (N-acetylpiperizin-1- 
yl ) phenyl ) aminocarbonyl ] pyrazole ; 

i- (3-amidinophenyl) -3-methyl-5- [ (4 (N-tert- . 
butyloxycarbonylpiperxzin-1- 
yl ) phenyl ) aminocarbonyl ] pyrazole , ; 

1- (3-amidinophenyl ) -3-methyl -5- { (4 ' -piperizin-l-yl- ' 
phenyl ) aminocarbonyl ) pyrazole ; 
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l»,(,3_amidinophenyl) -3-trifluoroinethyi-5- (^^ . , 
' . cyclohexylphenyDaminocafboriyDpyrazole; . ^ . 

• . 1- (3-amidinophenyl) -3-methyl-5- [ (4 ',^.(N-morphplin6) -3 ' r ^ ^ 
5 . ehlorophenyl) aminocarbonyi ]pyrazole; _ ^ 

1- (3-rainidinophenyl) -5- [ (2 ' -aminpsulf onyl- [1,1 " ] -biphen-4- 
yl)aminocarbonyl] -3-Jmethylthio)pyrazole; . ^. 

10 1- (3r-ainidinophenyl) -5-,[ (2 ' -aminosulf onyl- [1,1 ' ] -biphen-4- 
; . yl)aminocarbohyi]-3-(methyIsulfinyl)^p^ 



15 



1- (3-ainidinophenyl) -5-.[ {2 ' -aininbsulf onyl- [1,1' ] -biphen-4- 
yl ) aminocarbonyl ] -3 - (methylsulf onyl ) pyrazole ; 

1- (-3-aiuinocarbonylphenyl) -5- [ (2 ' -trif luoromethyl- [ 1 , 1 ' ] - 
biphen-4 -yl) methyl ] tetrazole;' 



■ i- (3-aminocarbonylphenyl) -5- { [ {2 ' -aminosulf ony . 
20 ; " 4 -yl) methyl }tetrazole ; . . ' . -. '., 

1- (3-amidinophehyl) -5- [ {4'-" ' ^ • 

. \ cycloperityloxyphenyl ) aminocarbonyl] -3 -methyl -pyrazole; 

.25. 1- {3-amidinophenyl) -5- [ (3- ((pyrid-2-yl)met:hylamino)phenyl) 
^ ' ' aminocarbonyl] -3 -methyl-pyrazole; ^ 
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1- (3-amidinophenyl)- -3 '-methyl-5-[ ( 4/ - (N- - ■ 
imidazolyl ) phenyl) aminocarbonyl ] pyrazole ; 

1- ( 3 -amidinophenyl ) -3 - trif luoromethyl - 5 - [, { 4 ' - ( N-mprpholino) -3 - 
" ' 'chlorophenyl) aminocarbonyl] pyrazole; ' / 

1- .(3 -amidinophenyl ) -3 -methyl- 5- [ (4 ' -.(ril-pyrrolidinbGarbonyl) - 
'35 .; / 3 ' ^chlorophenyl) aminocarbonyl] pyrazole; 

1- (3-amidinophenyl j -3-methyl-5- [ (4 ' - (N-morpholinocarbonyl) -3- - 
chlorophenyl) aminocarbonyl] pyrazole; 

40 ' 1- (3-cyanophenyl) - 5- [ (4 (N-imidazolyl ) phenyl) aminocarbonyl] - 
3 -trif luoromethyl -pyrazole ; . 

1- (3-amidinophenyl) -5- [ (4 1-.(N- ^ , _ ^ ... , 

* ' imidazoryl) phenyl) aminocarbonyl] -3.-triflu6rom^e^^ 

45 -pyrazole; " ' ' ^ . . " . 

- l-(3-amidinophenyl)--5-[(4*'-(N-methyltetrazolon-l- 

yDphenyl) aminocarbonyl] -3-trif luoromethyl -pyrazole; . 

50 . 1- ( 3 ' -aminocarbonylphenyl ) - 5-'[ { 2 ' -aminosulf pnylphenyl -[1,1,']- 
biphen-4 -yl) me thylcarbonyl] -3 -methyl -pyrazole; . .. 



55 



l-.(3,-amidinophenyl) -5- [4 ' - (pyrrolidinomethyl) phenyl). . , 
. ■ aminocarbonyl] -3 -methyl -pyrazole;- ■ . , - , . v 
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1- (3-aminophenyl) -3-methyl-5- [ (2 ' -aininosul'f onyl- [1,1*] -biphen- 
4-yl ) aminocarbonyljpyrazole; . * 

1- (2 ' -aminophenyl) -3-methyl-5- [ (2 ' -aminosulf onyl- [1,1']- 

biphen-4-yl ) aminocarbony l ]pyr^'7oi : — ■ 

1- (3-ainino-4 ' -chlorophenyl ) -3-inet:hyl-5- [ (2 ' -aminosulf onyl- 
[ 1 , 1 1 ] -biphen-'4 -yl ) aminocarbonyl ] pyrazole ; 

1- (3-ainino-4 ' -f luorophenyl ) -3-methyl-5- [ (2 ' -aminosulf onyl- 
[ 1 , 1 * ] -biphen-4 -yl ) aminocarbonyl ] pyrazole ; 

1- (3-amino-4 v-methoxyphenyl) -3-methyl-5- [ (2 ' -aminosulf onyl- 
[1, 1 '] -biphen-4 -yl) aminocarbonyl] pyrazole; 

1- (3-amiho-:4 ' -chlorophenyl ) -5- [ (2 ' -aminosulf onyl - [1,1']- 
biphen-4-yl) aminocarbonyl] tetrazole;. 

1- (3-amino-4 • -chlorophenyr) -5-{ [ (2 • - 

aminosulf onylphenyl )pyridin- 2 -yl] aminocarbonyl } tetrazole ; 

1- (3-amino-4 ' -methoxyphenyl ) -5- [ (2 * -aminosulf onyl- [1, 1 •'] - ^ 
biphen-4-yl) aminocarbonyl] tetrazole/ 

1- (3-aminomethylphenyl) -5- [ (2 ' -aminosulfonylphehyl)pyrid-2-yl) 
aminocarbonyl] -3 -methyl -pyrazole; ^ 

1- (3-aminomethyl-4 ' -methylphenyl ) -5- [ (2 ' -aminosulf onyl- [1, 1' ] 
biphen-4-yl ) aminocarbonyl] -3 -methyl -pyrazole ; ' 

1- {3-aminpmethyl-4 ' -f luorophenyl) -5- [ (2 ' -aminosulf onyl- [1,1']- 
biphen-4-yl) aminocarbonyl] -3 -methyl^pyrazole; 

1- (3-aminomethylphenyl) -5- [.(4 ' - (N-pyrrolidino- * 

carbonyl ) phenyl ) aminocarbonyl] -3-trif luoromethyl- 
pyrazole; 

1- (3-EthylcarlDoxyamidinoplienyl) -5- [ (2 ' -aminosulf onyl - [I'/l • ] - 
biphen-4-yl) -aminocarbonyl] -3 -methyl-pyrazole;' ' 

1- (3- (1 ' -imino-1 ' - (N-morpholino) ) methyl ) phenyl) -5- [ {2 ' -tert- 
butyl aminosulf onyl- [1, 1 ' ] -biphen-4 -yl) aminocarbonyl] -3 - 
methyl -pyrazole; 

1- (3- (1 ' -imino-1 [- (N-morpholino) ) methyl ) phenyl ) -5- [ (2 

aminosulf onyl- [1,1'] -biphen-4-yl) aminocarbonyl] -3-methyl- 
pyrazole; • . 

1- [3- [N- { (5-methyl-2-oxo-l, 3-dioxol-4- 

yDmethoxycarbonyl) amidino] phenyl] -5- ( (2 ' -aminosulf onyl - 
[1,1'] -biphen-4 -yl) aminocarbonyl) -3-methyI-pyrazole; 

1- (pyrid-2-yl) -3-methyl-5- [ (3-f luoro-2 ' -aminosulf onyl- [ 1 , 1 ' ] - 
;biphen-4 -yl) aminocarbonyl ] pyrazole ; 
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1_ (5-^broinopyridin-2-yl). -3-methyl-5- [ ('3-f luoro-2 ' r^amino'sulf onyl- ; 
[l: 1 ' ] -biphen-4-yl) aminocarbonyllpyrazole; • . 

1- (3-ainino-4-chlorophenyl') -5t [ (2 ' -aminosulfonyl-3-chloro- • 
5 , [i, 1 • ] -biphen-4-yl) aminocarbonyl] tetrazole; - 

1- {3-amino-4-chlorophenyl) -5^ [ (-4 ' - (1- 

' pyrrolidinocarbonylj phenylj aminocarbpnyl] tetrazolev 

10 1- (3-aininomethylphenyi) -5- [ (2 ' -aminosulfonyl- [l,;! ' ] -biphen-4- , 
" yl ) aminocarbonyl] tetrazole; / ■ * — 



15 



1- (3-aininpinethylphenyl) -5- [ (2 ' -aminosulf onyl-3-f luoro- [1,1' ] - 
biphen-4 -yl ) aminocarbonyl]. tetrazole ; 

1- (3-aininomethylphenyl) -5- [ (2 ' -aminosulf onyl- [1, 1 ' ]-bipheh-4- 
yl ) aminocarbonyl ] imidazole 



l--(3-aminomethylphenyl) -5- [ (2 ' -methylsulf onylmethyl- [1,1' ] - 
20 : \ biphen-4-yl) aminocarbonyl] imidazole; , 



1- (3 :-axnOir^^ "'■'^ 7' 

' , yl) aminocarbonyl] imidazole; 

25 1- [3 - (methylaminomethyl) phenyl] -5- [ (2 ' -aminosulf onyl-3-f luoro- 
' . [1, 1 ' ] -biphen-4-yl) aminocarbonyl] -3-methyl-pyrazole; , 
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l-:[3- (methylaminomethyl) phenyl] -5- [ (2 ' -methylsulf onyl-3-f luoro- 
■ 11,1 • ] -biphen-4 -yl) aminocarbonyl] -3 -methyl -pyrazole; 

1- (3-aminomethylphenyl) -5- [ (2 ' -methylsulf onyl- [1, 1 ' ] -biphen-4- 
yl) aminocarbonyl! -4' -methoxy-3Ttrifluoromethyl-pyrazole; 



l-(3-aminomethylphenyl|-5-[(2-fluoro-4-(N-. 
35 . / pyrrolidinocarbonyl) phenyl) aminocarbonyl] -3- 

trif lupromethyl-pyfazole; ' 



40 



i- (3-aminomethylphenyl) -5- [ (3-f luoro-4- (N-pyrrolidinocarbonyl)- 
phenyl ) aminocarbonyl] -3 -trifluoromethyl-pyrazole; 

1- (3-aminomethylphenyl ) ^ 5- [ (2" -^sulf onylmethyl- [1/1 ' ] rbiphen-4-; 
yl) aminocarbonyl] -3 -trifluoromethyl-pyrazole; ; 



. i- (3-aminomethylphenyl ) -5- [ (2 • -aminosulf onyl-3-flu6r6- [ 1 /I • ] 
45 • ' biphen-4^yl) aminocarbonyl] T3-trifluoromethy].-pyrazole; 

1- {3-aminomethylphenyl) -5- [ (5- (2 ' -aminosulfonylphenyl) - [l/6- 
dihydro]pyrimid-2-yl) aminocarbonyl) 73-trifluoromethyl- 
pyrazole; . — ' 



50 



1- {3-aminomethylphenyl) -5- [ (5- (2 ' -aminosulf onylphenyl )pyrimid- 
2-yl) aminocarbonyl] -3 -trifluoromethyl-pyrazole; 



1- [3- (2 ' -ethyiaminoplienyi) -5- [ (2 ' -aminosulf onyl-'[l, 1' ] -bipheri- 
55 - 4-yl) aminocarbonyl] -3 -trifluoromethyl-pyrazole; 
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1- [3- (1- (N-morpholino) imino ) phenyl ] -5- [ (2 ' -aminosulf ohyl-3- 
f lupro- [1, 1 ' ] -biphen-4-yl) aminocarbonyl] -3- 
trif luoromethyl-pyrazole; . ■ - 



1 - (3-aiiainomethylphenyl) - 5- [2 - (2 ^ -aminognl fnnyl ■ p ^ i / j . i^^ p ) ^>^-^^ 
yl) -1-hyaroxyethylJ -3-trif luoromiethyl-pyrazole; 

1- (3-aminomethylphenyl) -5- [ (3-fluoro-2 ' -methyl sulfonyl- [1, 1 v] - 
biphen-4-yl ) aminocarbonyl ] -3-trif luoromethyl-pyrazole ; 

1- (3-aminoiriethylphenyl) -5-[ (5- (2 ' -methylsulf onyl- 

phenyl ) pyrimid-2-yl ) aminocarbonyl] -3-trif luoromethyl- 
pyrazole; . ' 

15 1- [3-amidinophenyl] -5- [ {3-f luoro-2' -methylsulf bnyl- [1,1* ] - 
biphen-4 -yl ) aminocarbonyl ) - 3 -tr if luoromethyl-pyrazole ;. 

l-[3-ainidihophenyl] -5- [ (3-f luoro-2 ' -aminosulf onyl- [1,1* ] - 

biphen 7" 4 -yl) aminocarbonyl] -3-trif luoromethyl-pyrazole; 

1- {3-aminomethyl)phenyl-5- [ (2 ' -aminosulf onyl- [1/1 '] -biphen-4 - 
yl) carbonylmethyl] -3-trif luoromethyl-pyrazole ; 

1- {3-aminomethyl)phenyl-5- [ {2 '.-aminosulf onyl - [1 , 1 • ] -biphen-4 - 
25. ' yl) aminocarbonyl] -3- (methylsulf onylmethyDpyrazole; 

1- (3-amidino)phenyl-5- [ (2 ' -aminosulf onyl- [i /I* ] -biphen-4. - 

yl) aminocarbonyl] -3- (methylaminosulf onylmethyl) pyrazole; 

30 1- (3-aminomethylphenyl.) -5- t (2 ' -aminosulf onyl -3-f luoro- [1, 1 ' .] -. 

biphen- 4 -yl) aminocarbonyl] -3- . 
(methylaminosulf onylmethyl ) pyrazole; , . " , 

1- (3 - (N-carboxymethyi) amidinophehyl ) -5- [ (5-.(2 ' - 

^5 aminosul fonylphenyDpyrimid- 2 -yl) aminocarbonyl] -3-methyl- 

pyrazole; ^ - ^ . , ' 

1- {3-aminomethylphenyl) -5- [ (2 ' -metliylsulf onyl- [1,1'] -biphen-4- 
yl) aminocarbonyl] -3 -methyl-pyrazole; 

1- (3-aminomethylphenyl) -5- [ (2 ' -aminosulf onyl-3 -methyl- [1,1']- 
biphen - 4 -yl) aminocarbonyl] -3-trif luoromethyl-pyrazole; 

1- {3-aminomethylphenyl) -5- [ (3-f luoro-2 ' -methylsulf onyl- [1,1" ] - 
45 biphen-4-yl) aminocarbonyl] -1, 2 , 3-triaz6le; 

1- (3-aininomethylr4-methyl)phenyl-5-.[ (2 ' -aminosulf onyl- [1, 1 ' ] - 
biphen-4 -yl ) aminocarbonyl ] -3 -methyl -pyrazole ; 

1- (3-aminomethyl-4-f luoro)phenyl-5- [ (2 ' -aminosulf onyl- [1 , 1 ' ] - 
/ biphen-4 -yl) aminocarbonyl]. -3 -methyl -pyrazole; 

1- (3-aminomethyl-4-chloro')phenyl-5- [ (2 ' -aminosulf onyl- [1 , 1 ' ] - 
biphen-4 -yl ) aminocarbonyl ] -3 -methyl -pyrazole ; 
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1_ (3-ainihoinethyl-4-f luoro)phenyl-5- [ {2 ' -aminosulf onyi-.3 -f luoro 
' 1 ' ] -biphen-4-yl).aininocarbonyl] -3-trif luoromethyl- 
' pyrazole; . " , 

1- {3-^aminomethyl)phenyl-5- [j2 ' -aminosulf onyl-3-f luof o- [1, 1 ' ] - 
biphen-4 -yl ) aininpcarbbnyl]'- 3 -methyl -pyrazole ; . / 

1- (3-aininomethyl)plienyl-5- [ (3-f luoro-2 ' -methylsulf onyl-U, 1 ' ] - 
• ■ biphen-4'-yl) aminocarbohyl] -3 rtrifluoromethyl -pyrazole; 

1- (3-amidinophenyl)-3-methyl-5-[ (3-fluoro-4HN- , . . . 
■' mo rpho lino ) pheny 1 ) aminocarbonyl] pyrazole;.. 



' l-(3-aitiinomethylphenyl)-3-methyl-5-[ (3-f lubror4- (N-, 
15 morpholino ) phenyl). aininocarbonyl] pyrazole ; 

1 - ( 3 -aminomethylphenyl )" - 3 - tr if luorome thyl - 5 - .( ( 3 - f iuoro-4- '( 2 - 
me thy limidazol-l-yl)phenyl)aininocarbonyl) pyrazole; . 



yl)oxymethyl) pyrazole;" ' J"^- " " ^ 

l-(3-ainidinophenyl)-3-trifluoromethyl-5-[.( [1,1' ] -biphen-4- , 
yl^oxymethyl] pyrazole; - ^ 

l-(3-carboxamidophenyl) -3-trif luoromethyl- 5- ( {[1,1' } -biphen-4- 
- yDoxymethyl) pyrazole; ' . ' 



25 
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l- (3-aihidinophenyl) -3-trif lupromethyl-5- { (2-fluoro-4- {N- . 
.30 morpholino ) phenyl )ainiriocarbonyl) pyrazole; 

l_ (3-carboxamidophenyr) -3-trif luoromethyl-5- ( (2-fluoro-4- 
'v. morpholino) phenyl )aminocarb6nyl) pyrazole ; . 

35- - 1- (3-aminomethylphenyl) -3-trifluoromethyl-5-.( (3-. 
' tr.if luorome thyl -4- ( N- 

morpholino):phenyl)aminoGarbonyl)pyrazole; ■ ' 

*l-(3-aminbmethylphenyl)-3-ethyl-5-[ (3-f luoro-2 '"tert- 
40 ■ butylaminosulfonyl-[l;l' ] -biphen-4- - - ; 

yl) aminpcarbonyl] pyrazole; - ' . 



1- (3 -aminomethylphenyl y -:3-isthy {3-f lubro-2 ' -methyl sulfonyl 

' [1^1' ] -biphen-4'^yl) )aminocarbonyr) pyrazole; ; ' 

l- (3-aminomethylphenyl) -3-ethyl-5-[ (2-fluoro-4-.{2- ' \ \ 
' m'ethylsulf onylimidazol-1- 
. yl ) phenyl )] aminocarbonyl j pyrazole ;^ 

SO l-[ ,(6-(aininomethyl)pyrid-2-yl) ] -3-methyl-5- [ (2 ' -aminosulf onyl- 
[1, 1 '] -biphen-4-yl) aminocarbonyl] pyrazole; 

1- [ ( 6-: (N-hydroxyamidino)pyrid-2-yl) ] -3-methyl-5- [ (2 ' -tert- 
butylaminosulfonyl- [1, 1 '] -biphen-4 - 
55 yl) aminocarbonyl] pyrazole; . . 
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1- [ {6-ainidinopyrid-2-yl) ] -3-methyl-5- [ (2 ' -aminosulf onyl- [ 1 , 1 • ] 

. biphen-4-yl) aIninocarbonyl]pyrazole; 
l- [6-ainidinopyrid-2-yl] -3-methyl-5- [3-f luoro- {2: - 
5 methylsulforiyl- [1, 1 ' ] -biphen-4-vl ) aininQr-;=^r-h)onyi ]p y^^Y.^lc : 

^ 1- (3-aiuinoinethylphenyl) -3-methyl-5- ( {2-methoxy-4- (N- 
morpholino ) phenyl ) aminocarbonyl ) pyrazole ; 

10 1- (3-aininomethylphenyl) -3-methyl-5- [4 ( 3 " -methyi-5 " -oxo-3 " - 
pyra2olin-2 " -yl ), -phenyl ) aminocarbonyl ] pyrazole ; 

1- [3- (aminomethyDphenyl] - 5- [.(2 ' -methylsulf onyl - [ 1 , 1 ' ] -biphen- 

- 4-yl) aminocarbonyl] -3- (methyl thio) pyrazole;" 

15 - , - 

1- (3-amihomethyl-4-f luorophenyl) -3- trif l.uoromethyl-5- [ (3- 
. fluoro-2 ' -methylsulf onyl- [1, 1 '] -bipheh-4 - 
yl ) aminocarbonyl ] pyrazole ; 

20 ethyl 1- [3- (aminomethyl) -phenyl] -5- [3-f iuoro-2 ' -methylsulf onyl 
[1*1 ' ] -biphen-4-yl) aminocarbonyl ]pyrazole-3 -carboxylate; 

1- [3- (aminomethyl) phenyl] -5- [ (3-f luoro-2 * -methylsulf onyl- . 

[1,1*] -bipheri-4'-yl ) aminocarbonyl ] pyrazole-3 -carboxylic 
25 acid; • . , 

1" [3- (aminomethyl) phenyl] -3- [aminocarbonyl] -5- [3Tf luoro- (2 * - 

methylsulfonyl- [1, 1 ' ] -biphen-4-yl) aminocarbonyl] pyrazole; 

30 ethyl. 1- [3 - (aminomethyl) -phenyl] -3-trif lu6roinethyl-5 - [ (3- 
f luoro-2 ' -methylsulf onyl- [1, 1 ' ] -biphen-4 - 
yl) aminocarbonyl ]pyrazole-4 -carboxylate; . 

l-[3- (aminomethyl)phenyl] -5- [ (3-fluoro-2 ' -methylsulf onyl - 
'35 [1,1'] -biphen-4-yl) aminocarbonyl] -3 -.(methyl tliio) pyrazole; 

1- [3- (aminomethyl) phenyl] -5- [ {3-f luoro-2 ' -methylsulf onyl - 
:[1, 1 '] -biphen-,4-yl ) aminocarbonyl] -3 - 
(methylsulf onyl ) pyrazole; 

40 

' i- [3- (aminomethyl)phenyl] -5- [ (4- (5- 

(me thoxyaminocarbonyl ) imidazol - 1 -yl ) phen- 1 - 
- yl) aminocarbonyl] -3 -trif luorbmethyl -pyrazole; and, 

45 1- (3-aminomethylphenyl) -5- [ (4- (5-methyl-l , 2 /3-triazol-l- 

yl) phen-l-yl) aminocarbonyl] -3-trifluoromethyl-pyra2ole;. 

and pharmaceutically acceptable salts thereof. 



50 

In a second embodiment, the present invention provides 
novel pharmaceutical compositions, comprising: a 
pharmaceutically acceptable carrier and a therapeutically 
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. ' effective amount of a- compound of formula (I) or a 
pharmaceutical ly acceptable salt form thereof. 

. In a third embodiment ; the, present invention provides a 
5" novel method for treating or preventing a thromboembolic " 
disorder, comprising: administering to a. patient in need 
thereof a therapeutically effective amount of a compound of ' 
formula (I) or a pharmaceutically acceptable salt form 
thereof ^ • • 

10.- \ / ■ ■ , ' " . . 

: DEFINITIONS , ' /' ' ' ; 

The compounds herein described may. have asymmetric 
- centers. ^ Compounds of the present invention containing an . • 
asymmetrically substituted atom may be .isolated in .opticall y 
15 " active ^r racemic' f orms . ' It is well known in the -art how^' to' 
prepare optically active forms, such as- by resblutibri of 
racemic forms or by synthesis from optically active starting 
materials'. Many geometric isomers of olefins, C=N "double 
. , bondsV and the like can also be present in the compounds 
20 described herein^, and. all such stable isomers are contemplated 
in the present 'invention. Cis .and trans geometric isomers . of 
the compounds of the. present invention are described and may 
be., isolated, as a mixture of isomers or as separated isomeric . 
forms.' All chiral, diastereomeric, . racemic forms- and all 
"25 geometric isomeric forms of , a structure aire intended, unless" 
the specific stereochemistry or isomeric form is specifically 
indicated. , 

The term "substituted,';" as used herein, means that any 
one or more hydrogens oh the desigriat id atom ^^is replaced w 
30 a selection from; the . indicated group, provided that the . ^ 
designated atom's normal Valency > is not exceeded,,, and' that the 
substitution results in a stable compound. When a -subs ti tent 
is keto (i.e., =0), then 2 hydrogens on the atom are replaced-. 
When any variable (e.g., R^) occurs more than one time in 
35. any constituent or formula for. a compound, its definition at 
. , each occurrence is independent of its def inition-at every 

other occurrence. Thus, for example, if a group is" shown to: 
be substituted with 0-2 R^, then said group may. optionally be 
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substituted with up to two groups and iR^ at each occurrence 
is selected independently frbm .the definition of . Also, 
combinations of substituents and/or variables are permissible 
only if. ouch combinaLiuns result in stable compounds. 

When a bond to a substi-tuent is shown to cross' a bond 
. connecting .two atoms in a ring, then such substitueht may. be 
bonded to any. atom on the ring.. When a substituent is listed 
without indicating the atom via which such substituent is 
bonded to the rest' of the compound of a given formula,, then . 
such substituent may be bonded via any atom in sfuch 
substituent. Combinations of substituents and/or variables 
are permissible only if such combinations result in stable 
compounds . 

As used .herein, "Ci-e alkyl" is intended to include both * 
branched and. >straight-chain saturated aliphatic hydrocarbon 
grpups having the. specif ied number of carbon atoms , .examples 
of which include, 'but are not limited to, methyl, ethyl, 
n-propyl, i -propyl , n-butyl, i-butyl, sec-butyl., t-butyl, 
pentyl, and hexyl;- "Alkenyl" is intended to include 
hydrocarbon .chains of either a straight or branched' 
configuration and one 'or more unsaturated carbon-carbon bonds 
which may occur in any stable point along the chain, such as : ^ 
ethenyl, propenyl, and the like. . 

"Halo" or . "halogen"' as used herein refers to fluora, 
chloro, bromo, and iodo; and "counter ion" is used to represent 
a small, negatively charged species such as chloride, bromide, 
hydroxide, acetate, sulfate, and the like. 

As used herein, "carbocycle" or "carbocyclic residue" is 
intended to mean any stable 3- to V^membered moriocyciic or 
bicyclic or 7- to 13-membered bicyclic or tricyclic, any of 
which may be saturated, partially unsaturated, or* aromatic. 
Examples of such, carbocycles include,, biit are not limited to, 
cyclopropyl, ^cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, • 
adamantyl, cyclooctyl, ; [3 . 3 . 0] bicyclooc.tane, 
[4 . 3 . Olbicyclononane, [4 . 4 . OJbicyclodecane (decalin) , 
[2.2.2 Ibicyclooctane, f luorenyl , phenyl , naphthyl , indanyl , 
adamantyl, or tetrahydronaphthyl ' ( tetralin) . 
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As used herein, the. term "heterocycle" or "heterocyclic 
, system" is intended 'to mean a stable 5-. to 7-'membered 
monocyclic or bicyclie or 7- to lO-membered bicyclic 
heterocyclic ring' which is saturated partially unsaturated or 
•5 , unsaturated (aromatic) , and -which consists of carbon atoms and 
f rom- 1 to 4 heteroatoms independently selected from^ the group 
consisting of N, 0-*and S and including any bicyclic group in 
which any of . the- above-defined heterocyclic rings is^ fused to 
. a benzene ring. The nitrogen; and, sulfur heteroatoms may - 
10 optionally be oxidized., The heterocyclic ring may be attached 
to its pendant, group at any heteroatom or carbon atom which 
results in a s.table structure. The heterocyclic, rings 
.' described herein may be' substituted on carbon of on a nitrogen 
— —atom— tf— the—resulting— c6mpound-is~s'-ta — — Lf- specif ically— : 



15' noted, a nitrogen in' the heterocycle may optionally, be 

quaternized;. It - is preferred that' when the total number of' S 
' and O atoms in the heterocycle exceeds t, then , these * . 
heteroatoms are not adjacent to one an6t:her. It is preferred 
that the total number of - S and 0 atoms in the 'heterocycle is 
20 not more than i. As used herein, 'the term "aromatic ^ ' - / 
heterocyclic system" is intended to mean a stable 5-' to 7- ; . ■ 
membered monocyclic or bicyclic or 7- to ' 10 -membered bicyclic 
heterocyclic aromatic ring which consists of carbon atoms and 
from 1 to' 4 heterotaifis independently selected 'from the group 
25^ consisting of N., 6 and S-. , It is. preferred that the total 
number of S and ^0- atoms in the' aromatic heterocycle is not 
more than 1. , . \ 

Examples of ,heterocycles include, but are not limited to, 
. ,.aH-indazole, 2-pyrrolidonyl, ..2H, 6Ht1, 5,,2-dithiaziny^,.-2H- 
30. .pyrrolyl, 3H-indolyl, 4-pipefidonyl; 4aH-cafbazole, 4H- 

quinolizinyi, 6H-1, 2., 5-thiadiazinyl, acridinyl, azocinyl," 
benzimidazolyl, benzofufanyl, benzothiofuranyl, ' 
benzothiophenyl, benzoxazolyl, benzthiazolyl , benzt'riazolyl , 
benztetrazolyl, benzisoxazdlyl , benzisothiazolyl, 
"35 benzimidazalonyl, carbazolyl, 4aff-carbazolyl , p-carbolinyl, 

chromanyl, chromenyl^ cinholihyr/''dec 2if, 6H- 

•1,5 , 2-dithiazinyI dihydrof uro [2', 3-i>] tetrahydrof urah, . f ufanyl , 
furazariyl, imidazolidinyl, imidazolinyl, imidazolyl, IH- 
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indazolyl, indolenyl, indolinyl, indolizinyl , indolyl , 
isobenzof uranyl , isochromanyl , isoindazolyl , isoindolinyl , 
isoihdolyl, isoquinolinyl / isothiazolyl , isoxazolyl, 
morpho lin y] . n?^pht-byr-i Hi nyi - — ee tehyJiolsoquinolinyl, 
oxadiazolyl; 1, 2 , 3-oxadiazolyl, 1 , 2 , 4-oxadia2olyl, 1,2,5- 
oxadiazolyl, 1 , 3 , 4-oxadiazolyl , oxazolidinyl . oxazolyl, 
oxazolidinylperimidinyl , phenanthridihyl , phenanthrolinyl , 
phenarsazinyl, phenazinyl, .phenothiazinyl , phenoxathiinyl, ' 
phenoxazinyl , phthalazinyl , piperazinyl, piperidinyl, 
pteridinyl , piperidonyl , 4-Tpiperidonyl , pteridinyl , purinyl, 
pyranyl , pyrazinyl, pyrazplidinyl , pyrazolinyl pyraz'olyl, 
pyridazinyl; pyridooxazole, pyridoimidazole, pyridothiazole, 
pyridinyl , pyridyl , pyrimidinyl , pyrrol idinyl , pyrrol inyl , ' 
pyrrolyl, quinazolinyl,, quinolinyl, 4H-quinplizinyl 
, quinoxalinyl , quinuclidinyl , carbolinyl , tetrahydrof uranyl , 
tetrahydroisoquinolinyi tetrahydroquinolinyl , SH-l , 2 , 5- ' 
thiadiazinyl, 1, 2 , 3-thiadiazolyl , 1 , 2 , 4-thiadiazolyl , 1,2 /5- 
thiadiazolyl, ' 1 , 3 , 4-thiadiazolyl , thianthrenyl , thiazolyl; .. 
thienyl , .. thienothiazoiyl , thienooxazolyl / thienoimidazolyl, 
thiophenyl, triazinyl, 1 , 2 , 3-triazolyl , " 1 , 2 , 4-triazolyl , 
1,.2 , 5-triazolyl, 1 , 3 , 4-triazolyl , xanthenyl . Preferred 
heterocycles include, but are not limited to, pyridinyl, 
furanyl, thienyl, pyirrolyl, pyrazolyi; imidazolyl , indolyl, 
benzimidazolyl , IH-indazolyl , oxazolidinyl , benzotriazolyl , 
benzisoxazolyl, oxindolyl, . benzoxazolinyl , or isatinoyl. Also 
included are fused ring- and spiro compounds containing, for 
example, the above heterocycles . - 

The phrase "pharmaceutically acceptable" is employed ' 
herein to refer to those compounds, materials, compositions,. . 
and/or dosage forms which are, within the scope of sound 
medical judgment, suitable for "use in contact with the tissues 
of human .beings and animals without excessive toxicity, 
irritation, allergic response, or other problem or 
complication, commensurate with a reasonable benefit/risk 
ratio . • 

As used herein, "pharmaceutically acceptable salts" refer 
to derivatives of the disclosed compounds wherein the parent 
compound is modified.by.making acid or base salts thereof . 
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Examples of pharmaceutically acceptable- salts, include, but are 
not limited to, mineral or .organic acid salts of basic . ' 
residues such as , amines ; alkali or organic- salts of a.cidic ■ ' 
residues such as carboxylic-.aGids; and the like. The 
■pharmaceutically acc'eptalDle .salts incluie the conventional 
-non- toxic. salts -or the -quaternary ammonium . sal ts of the/parent 
compound formed, : for example, .from non- toxic inorganic. or 
organic acids. '.For example ,.; such eonventioriar nbn- toxic salts' 
include those derived ' from" inorganic acids such as- 
hydrochloric, hydrobromic, sulfuric, sulfonic phosphoric, 
nitric and the like ;. and the salts, ijfepared f rom' organic ^acids 
. such as acetic ; pi:opionic, succinic, glycolic, stearic,- . 

lactic, malic, 'tartaric, citric, ascorbic, pamoic, maleic, , - 
, hydroxymaleic^henylac^ _^ 
sulfarrilic: 2-ac:eto':Q^^ f umaficV Tbiu " 

methanesulf onic ; ethane disulf onic oxalic , isethionic, and 

the like.. ■. ' '. ■ " 

The'pharmaceuticallyaccfeptable salts of the present 

■ invention can be synthesized from the parent . compound which 
■contains a basic. or acidic moiety by qonventional chemical 

methods. Generally, such salts can be. prepared by reacting 
the free acid or base 'forms of 'these compounds with a 

■ stoichiometric amount of the appropriate base or acid in, water 
or in an organic solvent, or in a mixture of the two;" 
generally,.nortaqueous media like ether, ethyi acetate, 
ethanol, isopropanol , or acetonitrile are preferred. Lists of 
suitable salts -are found in i?emW£:on/s" Pharmaceutical .. 

. Sciences, ' '11th ' ed. , Madk. Publishing Company/ Easton, PA, 1985- 
p~ '.1418 , '!,'the disclosure of which is "hereby incorporated;^^ ■ ^ 
• reference.' , - ■ ■ . ■ 

' "Prodrugs" are intended to include' any covalently bonded 
carriers which release the -active.-parent drug' according -to 
formula (I) in vivo when such prodrug is administered to a 
mammalian subject. Prodrugs of a. compound of formula (I) are, 
prepared by modifying functional groups present in the, 
; compoiirid iri such a ;way - that- the modifications are cleaved, 
either in routine manipulation or in vivo, "'to the parent 
compound. Prodrugs include compounds of formula (I) wherein a 
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hydroxy, amino, or sulfhydryl group is bonded to any group 
' that, when the prodrug or comppund of formula (I) is 
administered to a mammalian subject,, cleaves to form a free 

-hyt^^Toyyl , — free amino, — or fr ee sullhyjiyl group, respectively, 

5 Examples of prodrugs include, but are -not limited to, acetate, 
. formate and benzoate derivatives of alcohol and amine 

functional groups in the compounds pf formula (I), and the 
like. Preferred prodrugs are amidine prodrugs wherein D is . 
• C(=NR7 )isiH2 or its tautomer G { =NH ) NHR^ ' and R'^ is selected from 
10 OH, Ci_4 alkoxy, Gg-io aryloxy, Ci-4 alkoxycarbonyl , Cg-io 
aryloxycarbonyl , Cs-10 arylmethylcarbonyl , C1-4 

alkylcarbonyloxy Ci_4 . alkoxycarbonyl , and Ce-io arylcarbbnyloxy 
C1I4 alkoxycarbonyl. More preferred prodrugs are where r'^ is 
OH, methpxy, ethoxy, benzyloxycarbonyl , methoxycarbonyl , and 
15 methylcarbonyloxymethoxycarbonyl . \ 

"Stable compound" and "stable structure" are meant, to * 
, indicate a. compound that ' is sufficiently robust to survive ' 
isolation to a useful degree 'of purity from a reaction 
mixture, and formulation into an efficacious therapeutic 
20 agent. . . ; ' ^ ' 

- . ■ SWPPSIS 

The compounds of the present , invention can be prepared in 
a number of ways" known to one skilled in- the art v of organic 

25 synthesis. The compounds of the present invention can be 

synthesized using the methods - described- below, together with 
synthetic methods, known in the art of synthetic organic . 
chemistry, or by variations thereon as" appreciated by those 
skilled in the art. Preferred methods include, but are not 

30 limited to, those described below. The reactions are 

performed in a solvent appropriate to the reagents and ■ 
materials employed ;and suitable 'for the transformations being 
effected. it will be understood by those skilled in the art 
of organic synthesis that the functionality present on the 

35 molecule should be consistent with the transformations 

proposed. This will sometimes require a judgment to modify 
the order of the synthetic steps or to select one particular 
process scheme over another- in -order to obtain a desired 
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. compound of the inventdon. It will also be recognized that 
another major consideration; in. the planning of any synthetic - 
route in this field is- the" judicious choice of the protecting. 
;group used for protection of the reactiye^ functional groups 
5 present /.in, the compounds /described in this invention.- An 
' authoritative account describing the many alternatives to the 
trained practitioner is Greene and Wuts (Protective Groups In 
■ \ Organic Synthesis^ Wiley and Sons/ 'IS 91)". ^AlT references 
\ ■ cited herein are hereby incorporated ' in their entirety herein 
10 -by reference. / " . 

The compounds of - Formula ± in . which ring M is pyrrole can . 
be .'prepared by', the procedures described" in Schemes 1-9 . In _ 
Scheme 1 is .shown how to prepare pyrroles .in which the group .-; 
n-E -iQ ^t-t-;^rhfi(^ to the" pyr role nitrogen, wherein Q is a^- • . 



,15 functionality that can Se converted into i5 bf Forrnula" f r'.R^ is 
functionality that , can be ^converted: into Z-A-B of Formula I 
and is or can be converted into Ri^, of; Formula. I ; Oxidation 
of a furan'with Bromine in acetic adid can afford ai 2,5- 
diacetoxydihydrofuran, Which can react with, amine Q-E-NH2 to 
20. afford a pyrrole. , yilsmeier-Haapk f ormylation with _ ; , 

■ - phosphorous oxychloride" and ,;DMF preferentially can acylate the 
-pyrrole ■ ring at C-2 . Oxidation , of the resulting aldehyde .can 
give- a carboxylic acid% The carboxylic acid can then be . 
. converted . into, amine derivatives using, either;- the Hofmann ' ... 
25 degradation of the derived primary amide* (Huisgen et, al.- 

Chem. Bar. I960; 93/ 65) or 'the Curt ius rearrangement of the 
derived acyl' azide CJ. Praict.:. Chem. 1909, 42, All) , 
' Derivatives which .contain a -sulfur 'atom attached to the 

\ pyrrole' ring can^, be obtained^ ciirec t sul^ onat ion with . ' 
30 ' pyridine sulfur trioxide complex tO; give.;the 'sulf onic acids or 
treatment with copper (II) thiocyanate (J". Het. . Chem. 1988, / 
25, 431) followed by the reduction 'of the intermediate 
thiocyanate with sodium borohydride to give a mercaptan. 
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Scheme 1 
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2-), Q-E-NH2 ... ^ 
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POCl- 



DMF 




CHO 



Q-E 
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In Scheme 2 is shown how to' prepare pyrroles iri which Q-E 
is attached to the 2-position, wherein and collectively 
are hydrogen or a group that can be converted ,into R^^ and R^^ 
of Formula I. The Hantzsch pyrrole synthesis is a versatile 
reaction involving the cyclization of an appropriate p- 
ketdester with an a-halo ketone or aldehyde in the presence of 
a primary amine (Ser. Dtsch. Chein. Ges. 1890* 23, 1474). The 
P-ketoesters can be prepared from acid chlorides (X = CI) by 
the addition of the magnesium anion of potassium alkylmalonate 
followed by decarboxylation (Synthesis 1993, 290). 
Alternatively, p-ketoesters can be prepared from an appropriate 
aldehyde (R = H) by Reformatsky reaction with an a- 
bromoacetate followed by oxidation! Cyclization with an a- 
halo ketone or aldehyde in the presence of a primary amine can 
afford pyrroles. Acidic hydrolysis - of the 3 -carboalkoxy 
pyrrole can afford the carboxyiic acids. Pyrroles which 
contain a 3 -amino substituent can be prepared from the acids 
by treatment with phosphoryl azide and triethylamine to effect 
a Curtius rearrangement to afford the isocyanates (J". Ared.\ . 
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Chezn. 1981,. 24, 33) which upon hydrolysis can yield 3- 
aminopyrroles . Pyrroles which contain a. sulfur atom- at G-3 
can be prepared from the acids by employing . the Hunsdiecker 
• procedure to give the ^ 3 -bromo derivatives . Halogen-metal 
5 . exchange at low temperature -with ah alkyllithium reagent ca;n 
*" afford, the .3 -lithio derivative which can be quenched with a 
variety of electrophiles , such as Sq to afford thiols directly 
or Ca(SGN)2 to afford a thiocyanate which can be reduced with ^ 
sodium borphydride. The thiols can further be oxidized to the 
10 sulfonic acid derivatives by an oxidant such as "KMn04 . 

Scheme 2 




Cu(SCN)2; 
then NaBH4 . 



15 ■■■ . In ' Scheme 3 is shown how to prepare pyrroles i^ which Q-E 
is attached to the 3-positioh. This "scheme relies upon • the 
extremely versatile Knorr pyrrole, synthesis, which* involves 
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condensation _of a-aminoketones with p-ketoesters . The a- 
aminoketones can be prepared from p-ketoesters (Scheme 2), by 
nitrosation; followed by reduction with zinc/acetic acid. 

Cond e ncation of a-amizio ketones wich appropriate p-ketoesters 

5 can afford good yields of pyrroles. These intermediates are 
very versatile and- can be converted into pyrroles with a wide 
variety of substituents with varying substitution patterns. 
For cases wherein (Z-A-B precursor) is at the 2-positioh, 
acidic hydrolysis can selectively hydrolyze the C-3 ester. 

10 Heating should then effect decarboxylation. Hydrolysis of the 
2-carboxylic acid can be achieved under basic conditions. 
. * Cur'tius. .rearrangement of the acid as described previously can 
afford the amino derivatives. To prepare compounds with a 
sulfur atom attached to C-2, basic hydrolysis and 

15 decarboxylation can afford the C-2 unsubs tituted pyrroles. 
These pyrroles can undergo electrophilic substitution to 
afford thiols (Cu(SCN)2/ then NaBH4) and sulfonic acids 
(pyridine SO3 complex or chlorosulf onic acid) . The R^^ group 
contained in Formula I can be derived either from, the 

20 remaining ester or from R^ . Alternatively , the thiol and 
sulfonic acid derivatives can also be derived form the C-2 
acids by manipulation of the carboxylic acid group as ^ 
described previously. . . ; ^ 
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Scheme 3 




5 In Scheme 4 is shown how to prepare " pyrroles in which Q-E 

is attached to the 3 -position/ Cyclization of a-aminoketones 
as described previously with p-ketoesters can afford pyrroles. 
Hydrolysis under basic conditions can selectively hydrolyze* 
the C-2 ester which upon heating should undergo 
10 decarboxylation to afford 2-unsubstituted pyrroles. The C-3 

ester-can then, be hydro ly zed under acidic, conditions to afford 
. the 3-carboxypyrroles. Curtius rearrangement under conditions 
described previously can afford the 3-ain.inopyrroles . The 
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carboxylic acids can be used to prepare the 3-inercapto and 3- 
, sulfonic acid derivatives. The Hunsdiecker procedure can be 
used to prepare, the 3 -brdmopyrroles . Halogen metal exchange* 
with t-BuT.i at l ow tcmpcratun j Xul lowed b y quenching with 
copper isocyanate should introduce an isocyanate group at C-3 : 
This intermediate can be reduced with sodium borohydride to 
afford the 3 -mercaptopyrroles . Alternatively, the carboxylic 
acids can be decarboxylated to afford pyrroles which can be N- 
protected with a bulky protecting group such as 
triisopropylsilyl (TIPS) This bulky group directs 
electrophilic substitution to C-3 of the .pyrrole ring. Thus, 
reaction. with copper isocyanate followed by sodium borohydride 
"reduction and then fluoride induced TIPS deprotection can 
afford 3 -mercaptopyrroles . Sulfonation of N-protected pyrrole 
with pyridine sulfur trioxide complex can again.be directed to 
C-3 of. the pyrrole to afford, after TIPS deprotection, the 3^ 
sulfonic acids. 
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Scheme 4 




LiOH or NaOH,. 
heat {-C02) 




5 Another general' method of pyrrole synthesis that can be . 

,'used to prepare compounds of the present invention is shown in 
Scheme 5. This approach (Cushman et . al . J". Org,. Chem, 1996, 
61, 4999) uses N-protected a-aminoketones and N-protected a- 
aminoaldehydes which are readily available f rom a-amino acids ' 
10 by initial preparation of the N-methoxy-N-methylamides 

followed by^addition of ah alkyl Grignard reagent (to produce 
ketones)' or by reduction with a hydride reducing agent such' as 
■lithium aluminum hydride or diisobutylaluminum hydride. These 
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, aldehydes -and ketones can be allowed to react with the 
enolates of additional ketones to afford intermediate aldol 
addition products which under acidic conditions cyclize to 



fonn pyrroles;. — The leac Liny p artners m this approach can be 

f wide scope and can be chosen so that one skilled in the art 
will ^ be able to .prepare varied pyrroles . ' ■ 



o 



Scheme' 5 

1) , (MeONHMe 



PGHN^C02H . coupling agent, PGHN^^JL , JL 

L 2) or Ti ^' ' I 



1) Base 



R"MgX . . ' * . 2) HCl 

(PG = protecting group) 




Another, very general method of pyrrole synthesis useful 
* for preparing compounds of the present invention ' is the Paal- 
Knorr reaction shown- in Scheme- 6.. This reaction involves the 
15 reacting 1 , 4-diketones or 1 /4-ketoaldehydes with primary 

amines to afford pyrroles. The starting 1 , 4-diketones and 
1, 4-ketoaldehydes can be prepared using standard enolate 
chemistry or by other procedures which are familiar to those 
skilled in the art of organic synthesis. The reaction is of 
wide scope and the starting materials can be chosen so that a 
variety of pyrroles can be prepared. - 



Scheme 6 



R® 



j? R' ' .... , R' ' • R 

O \ (-2 H2O) R^^^R'- _ 

^ (J = NH, 

25 - . . ^ n-e-q; NR9) 
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In Scheme 7 is shown how the compounds- of ScHemes 1-6 
^ wherein is a cafboxyiic ester group- can be 'converted into 
compounds containing the Z-A-B residue. For the. amide linker 
(Formula I, ,Z = --CONH-) , when ■ = carboalkoxy , it can be; ; 
■ 5 hydrplyzed: to the acid under either' basic or acidic conditioris 

depending ■ on the substitution pattern, as .described ; " ' < . -: 
previously. Fprmation of the acid chloride with thionyl • ; 

. chloride foliowied by the addition of an appropriate amine H2N- . ^ . , 

A-B can afford the airiide- linked compounds. Alternatively, the 
.10 acid can be combined with amine H2N-A-B in the presence of a ^ 
\ . suitable peptide coupling agent/ such as BOP-Cl, HBTU or DCC. 

: In another method the ester can.be directly coupled with an , " • / 
aluminum reagent, prepared by the. addition of 

•. ■ . . ' " trimethylaluminum to the amine H2N-A-B., . , '. . ' 

"""* 3^"5 7 'f - 

(Z = -CH2O-/ -CH2S-) the acid' can be reduced to the alcohol.. 
Preferred, procedures for this transformation are' reduction 
with borahe THF complex, or 'a procedure involving the 

reduction of the mixed ■ anhydride with sodium borohydride . 
' , - 20 (lBCF=isobutyl chloroformate and Nm=N-methylmo^ 

- Completion of the ether and thioether linked • compounds ..of . . ■ , 

Formula I can readily be . accomplished by the Mitsonobu - ^ 

" protocol with an appropriate phenol, thipphenol or. hydroixy- or * ; 
mercaptoheterocycle'HX-A-B (X .= 0,3-) .(Formula I, A = aryl or 
25 heteroaryl ) Other ethers or 'thioethers (X = 0,S) can be . • - 
prepared following initial conversion of the; alcohol to a 
suitable leaving group, such as tosylate Where X-, = S , ' ■ ' 
' thioethers can be further oxidized to prepare the. sulf ones 

' ■ (Foinriula. I, Z = -CH2S02-r. ^ ; ' ^ • - - 

, 30 To prepare, .the amine-linked compounds of Formula I (Z = - 

CH2NH-)" the alcohol can be oxidized to the aldehyde . * . 

by a niamber of procedures, two preferred methods of which are 
. the Swern oxidation and oxidation with pyridinium 

ohlorochromate (PGC). . Alternatively, the aldehyde may be • • 

35 directly prepared by direct fonnylation of the pyrrole" ring by ' 
* * the Vilsmeier-Haack- procedure in certain ; cases , as described- . 

in- previous schemes. Reductive amination .of' the aldehyde. 
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with an ' appropriate amine H2N-A-B and sodium cyanoborohydride 
V can then afford the amine linked compounds. 

The aldehyde also can be used to prepare the ketone- 
linked^ componndQ nf Fn-rmnlH t (7. -j -rnru2~ ' i Treatment with an 

5 organometallic species can afford the alcohol. The ' 

organometallic species {wherein M = magnesium or zinc) can 
preferably be prepared from the corresponding halide by 
treatment with metallic magnesium or zinc. These reagents ■ 
should readiiy react with aldehydes to afford alcohols. 

0 Oxidation of the alcohol by any of a number of procedures, 
such as the Swern oxidation or *PCC oxidation, can afford. the 
ketones -linked compounds. . . . - 
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Scheme 7 



. ' V; LiOH.- NaOH . 

■ , - or H2SO4 "^A^^ » or 



1) S0Cl2r 
then H2N-A-B 



2) H2N-A-B, Q- 
coupling agent < 



J^/Y^ A-B 



BH3, or ■'. 
IBCF, NMM; then NaBH4 



HX-A-B (X=0,S) . 
PPh3, DEAD //^ 

or , 

.TsCl, base; " then 
HX-A-B, base 
(X = 0,S) " 



oxidation pla 

(x=s) ^ ■ ^ 



A-B • 



oxidat'ion- 



pla 

O-ET CHO 



H2N-ArB/ NaCNBH3. 



pla 



Ln-M-CH2A-B; 
, (M = Mg, Zn) 




oxidation 



A-B 



OH 



5 - Additional compounds ,of. Formula. I.^. in which the linking 

group m/z. contains .a nitrogen atom attached " to ring M can be . 
. prepared by the procedures described in. Scheme .8 . . The amines 
can be converted to sulfonamides (Formula I, . m/z-]SIHS02-) by 
treatment with an appropriate .sulfonyl chloride B-A-SO2CI in 
IG' the presence of a base such as triethylamine;. The amines can 
^be converted into amides' (Formula, I / Z = -NHCO-) by treatment 
. " with .,an appropriate acid chloride Cl-CO-A^B . in the presence of 
a base or by treatment with an appropriate carboxylic acid HO- 
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CO-A-B in the presence of a suitable peptide coupling agent, 
such as DCC, HBTU or BOP. The ainines can also be converted 
into amine- linked compounds (Formula I, Z - -NHCH2-) by 

reductive amina f t/^t^ w-i Mn' F^pp-rnp-ri h^n n1r1*:=^lnYiV nH' *' -/\.J^ 

5 . ■ _ • 

Scheme 8 




10 Additional compounds, of Formula: I in which the linking 

group Z contains a sulfur^atom .attached to^ ring^ M can be * 
prepared by. the procedures described in Scheme 9: Treatment ^' 
of siilfonic^ acids with phosphorous pentachloride followed by 
treatment with an appropriate amine H2N-A-B can afford 

15 sulfonamide-linked.. compounds (Formula I, Z = -SO2NH-) . * The 
. thiols can be alkylated with a suitable alkylating reagent in 
the presence of a base ,to^ afford thioethers '(Formula I, Z = 
-SCH2-) . . These compounds can be further oxidized. by a variety 

of reagents to afford the sulf one- linked compounds (Formula I, 
, 20;. Z = -SO2CH2-) . , . 
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Scheme 9 



1) PCI5, 



Q-E \r SO3H 2) base / q_e J^^,^ A-B 



H 
N 

GO 



5 . Compounds of Fpriuiiia I wherein ring M is an imidazole- can 

be formed. using 'procedures described in. Schemes 10-1 N- 
^ J_Subs.t i.tu t.ed_imida 7.ole derivatives • can b e made by the general 



. procedure shown in Scheme 10 , wherein V "is either V or a _^ ' 
, precusor of (CH2)nV' \V is nitro, amino, thio, hydroxy,, "sulfonic 
■10 acid, sulfonic ester, sulforiyl chloride, ester, . acid, ' or 
halide; h is 0 and 1, and PG'is either a hydrogen or a 
protecting group. Substitution can ;be , achieved by coupling an 
imidazole with a halogen, containing: fragment Q-E-G-^^ 
■ presence of a catalyst, such as base; Cu/CuBr/base; ^ or- - - 
IS ' Pd/base, followed by conversion pf V* " to (CH2)nV. Then, rCan - 
be converted to D, and finally can' be- cohverte'd to -2-A-B- •/ 
, following the procedures '.outlined in Schemes- 7-9 ; ^ - ., 
•Alternatively, V can be- converted to Z-A-B followed by . 
■ deprotect ion of N. ^ This 'product can . t^^^ as before 

20 ; to obtain the desired imidazole. 

..... . - ,^ ...... . ......Scheme. 10 

, , E , Hal- . vi >^ ■ E ■ ' ■ N ^ I — -N 





^^^^^ . 

ETT - Hal 
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One way to make amidino-phenyl-imidazole derivatives is 
shown in Scheme 11. 4-Imida2ole carboxylic acid can be 
treated with thionyl chloride and then coupled with H2N-A-B i 
fhp pr e senc e of.a base and then be heated with 3-^ ~- ~~ 
fluorobenzonitrile in the pr-esence of a base. The Pinner 
reaction using standard procedures known. to those of skill in 
the art can be used to form the amidino, group. 



Scheme 11 




1,2-Disubstituted and 1 , 5-disubstituted imidazole 
derivatives can be made by the general procedures described in 
Scheme 12, wherein Rlt) is either a hydrogen or an alkyl group 
and U is aldehyde, ester, acid, amide, amino, "thiol hydroxy, 
sulfonic acid, sulfonic ester, sulfonyl chloride, or methylene 
halide. S.tep a involves coupling in the presence of a 
catalyst, such as base, Cu/CuBr/base, or Pd/base: When Rih i^' 
a hydrogen, it can be deprotonated with a lithium base and 
trapped by , formate, formamide, carbon dioxide, sulfonyl 
chloride' (sulfur dioxide and then chlorine)', or isocyanate to' 
give .1, 2-disubstituted imidazoles (Route bl) . Also, in Route ' 
bl when R^h is CH3 , it can be oxidized, with- Se02, Mn02 , 
NaI04/cat. RhCl3, or NBS to form U. When R^^ is hydrogen, 
sequential deprotonation and . quenching with a lithium base and 
trimethysilyl chloride, followed by a second ^ deprotonation 
with a lithium base and quenching with formate, formamide, 
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carbon dioxidev sulfonyl. chloride (sulfur dioxide and then ' 
chlorine) , or isocyanate can afford 1, 5-disubstituted / • 

imidazoles (Route .b2). When. R^^ is not hydrogen,, the procedure 
of Route 'b2 can again .be used to form 1, 5-disubstituted 
5 imidazoles .(Route b3) . 



Scheme 12 




10 A preferred, way of making 1, 2-disubstituted and 1, 5- 

, disubstituted; imidazole derivatives is shown -in Scheme 13% 

Imidazole can be heiated with 3-fluprobenzonitrile in the 
. ^presence of a base . ..v . The coupled product can then be treated 
- with an alkyl lithium base and quenched with ClC02Me to give . 

, 15 the 1, 2 -disubsti tut ed compound. Further treatment with a 

solution prepared of H2N-A-B in trimethylaluminum can give the 
amide, which can be further modified via the Pinner reaction 
' ■ to form the desired compound. The 1, 5-disubstituted compounds 
can be made using the same procedure, except that the initial 
20 ■ anion is protected and a second anion is: 'formed "which is then 
quenched as noted above. ^ Further modifications can follow the 
same procedures as the 1,2-disubstituted compounds.* 
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Scheme 13 




CN 

5 . 



Another way of making 1, 2-disubstitutisd imidazole 
derivatives is described in Scheme 14., By reacting an N-' 
substituted imidazole with a cyanate, the amide can be 
obtained. This amide can then be coupled with group -B as will 
10 be described later. 



Scheme 14 




Another means of making i, 5-disubstituted imidazole 
derivatives is described in Scheme 15. Alkylation with 2- 
bromoethylacetate and subsequent reaction with Gold's reagent 
in the presence of a base, such as NaOMe, or LDA, can form 
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ester substituted imidazoles which can be further modified as 
previously discribed. ^ 



Scheme 15 




• A general. procedure to make- 2 , 4 , 5-trisubstituted or 4,5-' 
disubstitut'ed imidazole derivatives is shown in Scheme 16. • 
" 10 After metal halpgen exchange of the Q-E-G fragment, it can be 
reacted the amide- shown/ bromina ted with NBS and cyclized 

then be modified as ^tief ore . 
15 Scheme 16 




. " A general procedure to make 4 , B^disubstituted triazole 
20 derivatives is described in Scheme 17. ' Ethyl propiolate can 
be substituted in the presence. of Cul/Pdand then reacted with 
NaN3 to form a triazole. The triazole'can be converted as 

-described previously. - 
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5 The tetrazole compounds of the present invention where Z 

is -CONH- can be prepared "as exemplified in Scheme 18. An 
appropiately substituted amine can be acylated with ethyl 
oxalyl chloride. The resulting amide can be converted to the 
tetrazole either by the methods described by Duncia {iJ, Org. 
10 Che/n. 1991, 2395:-2400) or Thomas- (Synthesis 1993 , 767-768 ) . 
The amide can be converted to the iminoyl chloride first iand 
the reacted .with NaN3 to form the 5-carboethoxytetrazole (J, . 

Org, Che/n. 1993/ 58, 32-35 and Bioorg. & Med. Chem, Lett. 

1996, 5, 1015-1020) . "" The 5-carboethoxytetrazole can then be 
15 further modified as described in Scheme 7. 

The tetrazole compoi4nds of the present invention where Z 

is -CO- can also be prepared via iminoyl chloride (Chem. JBer. 

1961, 94, 1116 and J. Org. Chem. 1976, 4i, 1073), using an 

appropriately substituted acyl chloride as starting material. 
20 The ketone- 1 inker . can be reduced to compounds wherein Z is 

alkyl. . 
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QE — NH2 



Scheme 18 



C l-^C02 Et.Hj^JL^C02Et. cci^"' V N^COzEt 
.CH2Cl2/Et3N EQ V - EQ 



Method A: 
Ph^P/DEAD 
TMSN3' 




The methods described in Scheme 18 can also be used to 
"^^fiesi^e^-cGmpoiinda^^ 
atom of the tetrazole .as shown' in Scheme 19 . The ,5- 
substituted tetrazole can then be alkylated or acylated -to. 
give the desired/ products . , " / . , 



Scheme 19 



Method A: 
PhjP/DEAD 
TMSN3 




CN 



The tetrazole compounds, of the present invention wherein 
Z is -SO2NH-, -S-, -S(0)-, SO2- can be^prepared from, the thiol 
prepared as shown in Scheme 20. Appropiately substituted 
thioisocyanate can . be reacted with sodium azide to" give the 5- 
. thiotetrazole. ( J:- Org. Chem.^1967. 32. 3580-3592) . The thio- 
' compound can be modified as described in Scheme 9. 

The tetrazole compounds- of the. present invention wherein 
Z is -O- can be prepared via the same method described in 
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. Scheme 20 by using appropiately substituted isocyanate as the 
starting .material . The hydroxy compound can be modified 
similarily to the thiols described in Scheme 9.^ 



Scheme 20 

NCS . NaN3 ^ ^N^SH 
, ■ , ' CHCla/HaO, EQ 

"The tetrazole compounds of the present' invention wherein 
Z is -NH-:, '-NHCO-, -NHSb2- can be prepared' from 5- - . 

amino tetrazole, which 'can be prepared by Smiles Rearrangement 
as shown in . Scheme 21. . The thio-compound prepared as 
described in Scheme 20 can be alkylated with 2- ' ^ ■ 

chloroacetamide:* The resulting compound can then be ref luxed 
in ethanolic sodium hydroxide to give the corresponding 5- 
amino-tetrazole (Chem. Pharm. Buii . 1991 , 5^, 3331-3334) . . The 
resulting 5-amino-tetrazole can then be alkylaited or acylated 
to form the desired products. 

Scheme 21 

N SH ■ • ' N -S ^ NaOH/EtOH N NHo 

EQ . EQ , , EQ , ■ 

. Pyrazoles of Formula I (such as those described in Scheme 
22) can be prepared by the condensation of an appropriately, 
substituted hydrazine with a variety of ■ diketo esters. 
Condensations of this type typically afford a mixture of 
pyrazole regioisomers which can be effectively separated via 
silica gel column chromatography. The- esters can be converted' 
to Z-A-B as previously described. 

Alternatively, 'if. in .Scheme 22, the starting diketone 
contains CH3 in place of C02Et; then the resulting methyl ' 

pyrazole can be separated and pxidi zed as in Route bl in . 
Scheme 12 to form the pyrazole carboxylic , acid. . 
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Scheme 22 



C02Et 



NHNH2 
EQ 



Et02 




N 
EQ 



COzEt 



- When ketoimidates are 'used for condensations with 
hydrazines the corresponding .pyrazole amino esters are 
obtained (Scheme ^23)- . Conversion of these intermediates to, . 
the final .compounds; bf formula I can then be, 'accomplished by^ 

10': the protectibn 'of . the amino .functionality .with a suitable"-: . 
protecting group or by . derivatization (e.g. sulfonamide) .and 

^^-™tKehT^diffS^^ 



15 



, OMe ' O 



.COjEt 



Scheme 23 



NHNH2 



QE 



EtOs 



Me2'S02Cl 
pyridine 



H2: 



EQ 



'N'^COaEt 

I 

■EQ 



EtOgC^ ■ ' MeO-,SHN. 

■ NHSO-,Me * 

I 

EQ 



7 \\ 
i;i<^C02Et 
I 

EQ 



. , As . shown in. Scheme .2 4,,...pyrazoles, wherein, the 4rPQsltion . 

is substituted can- be prepared- by bromination (bromine- or NBS 
'20 in either dichloromethane or acetic acid)* .of . the initial 

pyrazole. Conversion of. 4-bromo-pyrazole to 4-carboxylic acid 
\ pyrazole can.be accomplished by a number of methods commonly 

known to those in the art of organic synthesis. ' Further 

manipulations as previously described ban afford pyrazoles of; 
25 the present invention. , 
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Scheme 24 



COzEt 



NHNH2 

' 1 u. 



EtO- 



lb 



EQ 




COOR. 



OMe = 



COOH 




Pd°, CO, t-BuOH 
Chen TFA 



^ QE^ Br ' EtOoCX ^Br 



N 



10 



Pyi^azoles can also be prepared according to method 
described in Scheme 25./ Thie bromo-pyrazoles are formed as in 
Scheme 2'4 . QE can then be coupled using, palladium catalysed*. 
Suzuki cross-coupling methodology. 'Further modification is 
achieved as previously described. 

Scheme 25 



o o 



COjEt 



Boc 



,03 Br 



EtO: 



N *C02Et 
Boc 



Br 



N 
I 

Boc 



^(OH)2 
EQ 



Pd:{PPh3)4, 
2N Na2C03 



Et02 



M C02Et 
I 

Boc 



EQ 



Hoc 



15 



20 



5 -substituted phenylpyrazoles can be prepared by the 
method shown in Scheme .26. Conversion of the 5 -hydroxy 
pyrazole to its triflate (triflic anhydride, lutidine in 
dichloromethane) or bromide (POBrs) followed by palladium 
Suzuki cross -coupling with an apppropriately substituted 
phenylboronic acid should then afford 5-substituted pyrazoles 
Conversion of this intermediate to the 4-bromo derivative 
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followed by its carbonylation as' described in Scheme 24 should 
then afford the appropriate ester which can be further afford 
"the compounds of formula I. . 

Scheme 26 



O Boc . 




I 

Boc 



1) P0Br3 or TfjO. lutidine 

2) 0E-B(OH)2* 
Pd"(PPh3)4, 2N NajCOa 



^'N ' EQ • or 



N 



"Bocf 



-Boc^^ 



. l-Subs*tituted-l,2,3-triazoles of the present invention:, 
io can be prepared by the treatment of . an appropriately . . , 
substituted azide with a variety. of dipolarophiles . 
{Tetrahedron 1971, 27, 845 and J: Amer. Chem. Soc\ 1951, 73, 
1207) as shown in , Scheme 27. . Typically a .mixture of ; ' ; 
,. .'regioisomers are obtained which can be easily separated and: 
15 elaborated, to the triazole carboxylic acids. Further 

transformations as previously described ' can then afford the 
compounds of. the present invention. 



20 



thylacetoacecate 
Heat 



I 

EQ 



Scheme 27 



R = CH3, :CHI0Me)2 



■ COzEt 
I 

EQ . 



R 

H 



N 
EQ' 



COOH ' 



N 
I 

EQ 



I 

EQ 



R ^ CH3 KMn04 

R = CH(0Me)2, 1) hydrolysis 
•2) AgjO 



N 
I 

EQ 
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1, 2 , 4-Triazoles of the:^present invention can be obtained 
by the methodology of Huisgen et al (Llebigs Ann. Chem, 1962, 
553, 105) by the cycloaddition of nitriliminium species 
('dpriyed from the treatmenL ul Lriethyi amine and chlorb 
hydrazone) and an appropriate nitrile dipolarophile (Scheme 
28) . This methodology provides a wide variety of 1,2,4 
triazoles with a varied substitution' pattern at. the 1, 3., and 
5. positions. 



Scheme 28 




r\^cn 



Et3N; Benzene 



K^^ = Ester, Alkyl , Aryl *<;^v 
R^^ .= Phenyl or ester 




1, 2 , 4 Triazoles can also be prepared by the methodology 
of Zecchi et al (Syntiaesis ' 1986, 5, 772 ) by an- aza Wittig 
condensation (Scheme 29) . ' . ^ ^ 

Scheme 29 



.(Ph)3P^^ 




W^^^ C02Me 
I 

NH 



O 



EtOjC 



R^^ = alkyl or aryl 




1, 2, 4 -Triazoles whisrein the -E-D(Q) substituent is at the 
5-po*sition of the triazole can be obtained as shown in Scheme 

30. ^ ' . • ' - 
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Scheme 30 



'V-N C0(lmid)2 V=N I '^*^\— m^m—i 

m couple with amine / \j^^j^_ab n » 



EQ ; * * - EQ 



EQ 



10 



1> 3 /4-Triazpies of the . present invention can be obtained, 
via the methodology of Moderhack et al. (J. Prakt.^ Chem. 199'6,; ^ 
338, 169) . As shown in Scheme 31, this reaction involves- the 
condensation of a' carbazide with an appropriately substituted" 
commercially available thioisocyanate to form the cyclic 
thiourea derivative. Alkylation or nucleophilic displacement 
reactions on the thiono-iirea intermediate can then afford a 
^,^^t 5d:$ral}^^ 

; oxidized and decarboxylated to the B-H- 2-thio-triazole 

Intermediate which can be converted to .the compounds of the; 
15 present invention. Alternatively the thiono-urea. intermediate 
:. can be. oxidized directly- to the 2-H. triazole which can then be 
■ converted, to-' the. ester and modified as previously described. 
The thioho-urea. intermediate can also be oxidized to the 
sulfonyl chloride by methods shown previously. . 



20 



Scheme 31 



HN-N 



' QENGS then NaOH s^^^^cH (OEt ) 2 

. /^.CH(0Et)2— — — • , I 

■ O . ^ , ' , EQ 




NaH 

N- N 



'Hydrolyze 



\ABBr , 

'CI2, AcOH . . I • 

EQ 

J! 



CIO2S I. 

N-N ■ ■ : EQ 



j^. CH(0Et)2 



- . . , ., 

EQ ■ 
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The imidazole core shown in.. Scheme 32 can be prepared by 
, the condensation of 3-cyanoaniline with n-butylglyoxylate to 
afford the imine which can then be treated with TosylMIC in 

b a s i c mothanol to affuxd the desirea imidazole compound. 

5 Coupling of the ester under "-standard conitions then affords a 
variety of analogs which then can be further manipulated to 
afford e.g. the benzylamine - or the benzamidines . 

Scheme 32 

10 




Compounds of the present invention wherein AB is a 
biphenylamine or similar amine may be prepared as shown in 
Scheme 33. 4-Bromoaniline can be' protected as Boc-derivative 
and coupled to a phenylboronic acid under Suzuki conditions 
{Bioorg, Med.. Chem, Lett. 1994^ 189). Deprotection with TFA 
provides the aminobiphenyl compound. Other similar amines- 
wherein A and/or B are heterocycles can be prepared by the 
same method' using appropiate'ly . substituted boronic acids and 
arylbromide. The bromoani line can also be „ linked to the core 
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ring, structures first as described above/ and then undergo a 
Suzuki reaction to give the desired product: . ; ' 

Scheme 33 



' NH2 NHBOC 

NaH ^ 
\/4 (B0e)20 ^ " 



B(0H)2 



NH2 



Br 



Br 



pd(0)\ r I 




Compounds of the present invention wherein A-B is A-X-Y 
/ ; can be prepared ' like the piperazine derivative shown in Scheme 
-1-Q— 34-. ' ~ — — r— — ^ 



Scheme 34 



0.0 ' - 

BocI^^NH PhS02Cl VBOCN^N— ^ - \^ 



CH2Cl2/Et3N 




15 



' . Scheme 35 .shows how one can couple cyclic groups wherein 
X=NH, 0/ or S.- / ' . ■ 



20 



Scheme 35 



XH- 



NG2. - 





reduction 




TTR 



4 - '■ 



Halo Base, DMF 

X = NH, O, S 




y ". ^ When B iS . defined as- X-Y, the following description 
25 applies '. Groups A and ^ B are available either- through 
commercial sources, known in the literature or readily 
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synthesized by the adaptation of standard procedures known to 
practioners skilled in the art of organic synthesis. The 

rf^ qii-i r- ^ ^ roR ^^i ^^^ f^^pr*^-i nT >ri 1 tji r nipri npp&ndfed Lu .d.lialuua u£ A 

and B are also available either through commercial sources^, 
known in the literature or readily synthesized by. the 
adaptation.' of standard procedures known to practioners skilled 
in the art of organic synthesis. In the tables that follow 
the chemistry required to effect the coupling of -A to B is- 
outlined. , 



Table A: Preparation of Axalde, Ester, Urea, Sulfoxiaxaide and 
Sulf amide linkages between A and 



Rxn. 
No . 


if A contains : 


reactive 
substituent of 
Y is : 


to give the 
following product 
A-X-Y : / 


1 


A-NHr2 as a 
substituent 


ClC(0)-Y 


,A^Nr2-C(0) -Y 


2 


a secondary :NH 
as part of a ' 
rinQ or chain 


C1C(0)-Y 


A-C (O) -Y- 


3 


A-OH as a 
substituent 


C1C(0)-Y 


A-0-C(6)-Y 


4 


A-NHr2 as a , . 
substituent 


CIC (O) -CR2R2a_y 


A-Nr2-C (0) -GR2R2a_Y 


5 


a secondary NH 
as part of a 
rincr or chain 


CIC (0) -CR2R2a-Y *, 


A-C (0) -CR2R2a_Y * 


6 


A-OH as a 
substituent 


ClC(d) -CR2R2a-Y 


A-O-C (O) -CR2R2a_Y 


7 


A-NHR^ as a . 
substituent 


C1C{0)Nr2-Y 


A-Nr2-C(0)Nr2-Y 


8 


a secondary NH 
as part of a 
rina or chain . 


C1C(0)Nr2-Y 


A-C(0)NR2-Y 


9 


A-OH as a 
substituent 


C1C(0)Nr2_y 


A-O-C (.0)Nr2.Y 
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10. 


A-NHr2 as a. " , 
substituent 


CISO2-Y 


A-Nr2-S02-Y 


11 


a secondary NH ' 
as part of . a 
rina or .chain • 


C1S02-Y 


A-Sp2-Y" . • 


12 


A-NHr2 as a 
substituent 


ClS02-CR2R2a-Y . 


A-Nr2 -SO2 -CR^R^a-Y 


13 


a secondary NH 
as part of a 
rinq or chain 


giso2-cr2r^^-y ; 

' ■ 


A-S02-CR2R2a_Y - • 


M 


A-NHr2 as a 
substituent 


ClS02-'NR2-y 


A-Nr2-S02-Nr2-Y 


-15— 


_a-secondary NH 


C1S02-Nh2-Y 


A-S02-NR^-Y 




as part of a 
rincr or chain 








A-C (O)Cl . 


HO-Y as a . 
substituent 


A-C(O) -0-Y 


17 


A-C(.0)C1 . 


NHr2-Y as a- 
substituent 


A-C(0)-NR2-Y 


is' 


A-C ( 0) CI 


a' secondary NH 
as part of a , 
rina or. chain ■ 


A-C(0)-Y ' ^ ■ 


19 / 


A-.CR2R2ac(0)Gl 


HO-y as a 
substituent 


A-CR2R2ac(0) -OrY . . 


20. 


A-CR2R2ac(0)Cl 


NHR^-y as a . 
substituent 


A-CR2R2aC(0)-NR2-Y. 


21, 


A-CR2R2ac(0)Cl; 

' ' ■ . ■ ■ ■- ■ ■ " ■ 


•a secondary NH 
as part- of a. 
rina or chain - 


A-CR2R2ac(0)-Y • 


— ^_ — 

22 


A-SO2CI 


NHR^-Y as a. 
substituent 


A-^^Oo-NR^-Y 


23 . 


A-SO2CI 


a secondary NH 
as part of a 
ring or chain 


A-SO2-Y 


24 


A-CR2R2asp2Cl 


NHr2-Y 'as. a 
substituent 


A-Cr2r2 SSQ2 -NR^ -Y 
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25 


A-CR2R2aso2Cl 


a secondary NH 


A-CR2R2aso2-Y 






as part of a * , 








rina or chain 





The chemistry of Table A can be . carried out in aprotic 
solvents such as a chlorocarbon, pyridine, benzene or toluene, 
at temperatures ranging from -2 0 C to the reflux point of the 
5 solvent and with or without a trialkylamine base. 



Tabl e B : Pr epar at: 2 


Lon of ketone linkages between A and B. 


Rxn. 
No . 


if A contains : 


then the reactive 
substituent of 
Y is : 


to give the • 
following product 
A-X-Y : - 


1 


A-C{0)C1 . 


BrMa-Y ■ 


A-C(0)-Y 


2 


A-CR2R2ac (0)C1 


BrMg-Y 


A-CR2R2a2C (O) -Y 


3 


A-C{0)C1 


BrMqCR2R2a-Y 


A-C(0)CR2R2a„Y - 


4 


A-CR2R2ac(0)ci, 


BrMgCR2R2a-Y 


A'-CR2R2ac (0) CR2R2a_ 

Y. : . 



The coupling chemistry of Table B can be carried out by a 
10 variety of methods. The Grignard reagent required for Y' is 
, . • prepared from a halogen analog of Y in dry ether, 

dime thoxy ethane or tetrahydrof uran at o'c to the reflux point - 
of the solvent. This Grignard reagent can ' be reacted directly 
under very controlled conditions, that is low temeprature (- 
15 20. C or lower) and with a large excess of acid chloride or 
with' catalytic or' stoichiometric copper bromide • dimethyl 
sulfide complex .in dimethyl sulfide as a solvent, or with a 
variant thereof. Other methods available include transforming 
the Grignard . reagent to the cadmium reagent and coupling 
20 according to- the procedure of Carson and Prout (Org. Syn. Col. 
Vol. 3 (1955) 601) or a coupling mediated by Fe(acac)3 

according to Fiandanese et al . (Tetrahedron Lett . , (1984) 
4805), or a coupling mediated by manganese (II) catalysis 
(Cahiez and Laboue, Tetrahedron Lett., 33(31), (1992) 4437). 

25 
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Table C: Preparation of ether and thioether linkages between 

A ctnd B ^ 







then the . reactive 


to give the . _ 


Rxn. 




substituent of 


following 


No. 


if A contains : 


Y is ' : 


product A-X-Y ': ' 


1 


A-OH 


Br-Y • ' 


A-O-Y ' 




A-CR2R2a_oH 


Br-Y 


A-CR2R2ao-Y 


3 ' 


A-OH 


Br-CR2R2a_Y 


A-OGR2R2a_y ■ 


4 : 


A-SH 


Bf-Y ■ . 


A-S-Y ; 


5 


A-CR2R2alsH 


Br-Y/ 


A-CR2R2as_Y ' 


6 


A-SH 


Br-CR2R2a_Y , 


A-SCR2R2a-Y 



^ The .ether and thioether linkages of Table C can be 

solvent "such .as acetone, :dimethylformainide or . 
dimethylsulf oxide, in the presence ' of a base such . as . potassiiun 
' carbonate, sodium hydride or potassiiom t-butoxide at 
temperature ranging from ancient temperature to the reflux 
' 10 point of the solvent used. 



Table D: Preparation of -SO- and -S02- linkages from 
thioethers of Table 3. 



Rxn. 
No. 


if the ^ 
starting 
material is : 


,ahd it is oxidized 
with Alumina (wet) / 

^Oxone ( Greenhalgh , 
Synlett, (1992) - 235) ' 
the product is : 


and it is oxidized 
with m-chloroper- 
benzoic acid (Satoh 
et al. , Chem. Lett. 
, (1992) 381) the " 
"product^ is : ■ - 


1 


A-S-Y. 


A-S(0)-Y^ 


A-S02-Y , - ' ' 


2 


A-CR2R2as_Y 


A-CR2R2as(0) -Y 


A-CR2R2aso2-Y 


3 


A-SCR2R2a.Y 


.A-S(0)CR2R2a_Y 


A-S02CR2R2a.Y . . 



15 ' - The thioethers of Table C serve as a convenient- starting 
material for the preparation of the sulfoxide and sulfone , 
analogs of' Table D. A combination of wet alumina and oxone ' ^ 
can provide a reliable reagent, for the oxidation pf . the 
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thioether to the sulfoxide while- m-chloroperbenzoic acid 
oxidation will give the s'ulfone. 



Table E: Methods of Preparing Group E 



Rxn 




D is to be 


then a transformation that may be used- is • 


1 


-CN 


-C(=NH)NH2 


NH2 

i) HClMeOH / 
E— C=N— E— cl 

ii) NH3OAC, MeOH . ^nh 


2 ^ 




-CH2NH2 


LiAlH4 

. E- CH2NH2 

EtjO 


3 


-C02H 


-CH2NH2 


. i) iBuOC(0)Cl 
yO NMM, THF 
>/ then NaBH4, HoO/THF 

^ \ . E: CH2NH2 

\ ii) MsCl, EtjN, GH2CI2 
OH iii)NaN3,DMF , : 

iv) SnClj. NIeOH - ' 


4 


-C02H 


-NH2 


i)iBuOC(0)Cl 

■0 nmm;thf ' • 

// then NaN3 and heat 

^' \ — — — ^ E-^NH2 

\ ii) tBuOH, reflux 
OH iii)HCl,Et,0 



In Table E several methods of transforming a. functional 
group Q into 'group b of Formula 1 are shown. While not all 
possible functional groups. for.Q and D .are listed and the ^ 
synthetic methods suggested are not, comprehensive , Table E is 
meant to illustrate, strategies and transformations available 
to. a practitioner skilled in the art of organic synthesis for 
preparing compounds of Formula 1. In reaction l:of Table E 
the transformation of "a nitrile into an amidine by the Pinner- 
methodology is shown; "in reaction 2 the direct reduction of a 
nitrile by a hydride reducing agent to. a methylene amine is 
illustrated. In reaction 3/ the utility of a carboxylic acid, 
which may be. readily derived from its ester or a nitrile if 
necessary, in the preparation of a methylene amine is shown. 
This synthetic route is exceptionally flexible" because of the • 
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several stable intermediates prepared en" route to the final ■ 
, product. As outlined,, formation of an Activated, analog, such 
as the mixed anhydride, allows for the ..mild reduction of the 
acid to the methylene alcohol, this may in turn be transformed 
5 into a leaving group by . sulf-onylatioh or- halogenation -or 

protected with a suitable protecting group to be transformed.- 
later in the synthesis- as the chemistry demands. Once the 
•methylene alcohol is so. activated, disp 
efficient nitrogen nucleophile, such. as azide anion, can again 
-10 provide another suitably' stable analog, -the methylene azide- 
which may be used as -a protected, form of the methylene amine . 
■ or transformed directly into .the methylene amine group by 
reduction.' Reaction 4 addresses the problem of appending the 
, !,a miri^f urict'ional:i;ty^ 

15-' Formula 1.. 'Once again,, the carboxylic acid .provides a 

convenient' entre into -this selection for group D. The well- - 
know Curt ius rearrangement is illustrated here; an activated 
acid analog can be used to 'form an aqyl azide which upon 
thermal decomposition is . rearranged .to the ' corresponding 
. 20/ .isocyanate . " The isocyanate:' intermediate- may then be captured 
as a stable carbamate by the' addition of a suitable alcohol 
and further . heating . /This carbamate can be used as a stable 
protecting group for the amine or cleaved' directly . to the 
desired D. Alternatively; it may be. convenient to quench the 
" 25 isocyanate intermediate with water, to give ; the amine, directly. 

■ Other', features of :the, invention will become apparent in 
the course of .the following descriptions of exemplary; V- . ' 
embodiments - which -are given for -illustration- of~-the- invention' 
and are not ;intended to. be . limiting thereof . ' - r " ."-v. - 
'■ '30 " ' ' ' " ' ■■ ■ ^ ^ " , ^" ■ '/ ,- 

EXAMPLES 

Fluoro-methylsulfone Intermediate 
4-axiiino-3-fluoro-2 ' -methylsulfonyl- [1, 1' ] -biphenyl, , 

hydrochloride 

■' . ■ 35 - ' ' ' • . ■ , . ' ■ . [ 

Part A: Preparation of . 4-bromo-N" t-butoxycarbonyl-2- 
f luoroanillne . : ' ' - 
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Sodium hydride (1.16 g, 60%, 29 rmnol) was added to a. 0°C 
solution of 4-broino-2-f luoro aniline (5.01 g, 26 ininol) in dry 
DMF (75 itiL ) . Tne, ice. bath was removed and the reaction was 
stirred at room temperature -for 1 h. Di-t-butyl dicarbonate 
(6.33 g, 29 mmol) was added, and the reaction, was heated at 
65°C for 17 h. The reaction was quenched dropwise with HjO, 
then extracted 4 times with H^O. The. first two aqueous,- 
extracts were combined and extracted twice with EtOAc . The 
organic extracts were combined, dried over NajSO^, filtered and 
evaporated. The crude product was taken up in a mixture of 

' CH2CI2, GHClj, and EtOAc and filtered to remove a purple 
impurity; then concentrated and chromatographed on- silica gel 
(30% CH2CI2 / hexanes) to yield an orange solid (4.7.6 g, 62%). 

^HNMR(DMSO)8: 9.07 (bs, IH) 7 . 57 ( td IH , J 8 . 7 , J ' = 2 . 2 ) , * 
7.49 (dd, IH, J =10:2, J/, = 2.2), 7.30 (dt, IH, J. = 8.8, J* = 

^1.1), 1.42 (s, 9H)ppm. 

Part B: Preparation of 4- ( t-butoxycarbonylamino) -3-f luoro-2 ' - 
methyl thio- [1,1' ] -biphenyl . 

A flask containing a mixture . of ^ 4 -bromo-N-t- 
butoxycarbonyl-2-f luoroaniline (6.44- g, 22 mmol) , 2- 
(methylthio)phenylboronic acid (6.00 g, 36 mmol)*, aq.' sodium, 
carbonate (2.0 M, 36 luL, 72 mmol) , tetrabutyl ammonium bromide 
/(3.6P. mg,' 1.1 mmol)., and: bis ( triphenylphosphine) palladium ( II ) 
chloride in benzene. (i80 mL) was evacuated twice under brief 
high vacuum*, filled with argon, and heated at reflux for 5 h. . 
After cooling to room temperature, the layers were separated, 
and the aqueous layer was extracted with EtOAc. The organic 
extracts were combined, dried over Nei-^SO^, filtered, and 
evaporated. The crude product was chromatographed on silica 
gel (0-30.% EtOAc / hexanes) to yield the desired product (6.50 
g, 88%) . 'HNMR(CHCl3)5: 8.14 (bt, IH, J = 8.1), 7.30 (m, 2H) , 
7.17 (m, 4H) , 6.75 (bs, IH) , 2.37 (s, 3H) , 1.54 (s, 9H)ppm. 

Part "C: Preparation of 4- ( t-butoxycarbonylamino) -3-f luoro-2 ' - 
methylsulfonyl-[l,l']-biphenyl. ' 
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4- (t-Butoxycarbonylamino) -3'-f lu6ro-^2 ' -methylthio- [1, 1 ' ] - 
biphenyl (6.5,0 g, 19 . 5' mmol) was dissolved in CH^Cl^^ d^O mL)' 
and cooled to. 0°C/ /n-CPBA' (14 .8 g, ' 57-8.6%) was added : and the . 
5 reaction stirred at room temperature for 3 h. The reaction was 
. extracted with sat. sodium sulfite, and the acjueous layer was , 
^extracted with CH2CI2. The organic extracts were combined,, 
dried over; Na^SO,, filtered', and evaporated. ; The. criide product 
' was .chromatographed on silica gel. (20-30% EtOAc/hexanes) to ■ 
10 yield the desired product (6.92 g, 97%) . 'HNMR(CHC 13)8: 8.22 

■(dd, '2H,>J =,7.7, 'J';= 1.5)^ 7:64 (td; IH, J - 7^^ ^ 
/ 7.56 (:td/'"lH/'J =-7.7. J\ =1.5) , ^7.35 Cdd,/1H 

1.5), 7.'3.0 Xdd, J = 11.7, J' = 2.2), ;7.i7- (d, IH, J = 8.8)V 
..,,^^6 T8-2^:5s^lH)— 2:r69r^^ 

15. ^ ■■ . - . , _ " . ' ' \ , ..^ - ' , y\ . ■ 

Part D: Preparation of ' 4 -amino-3-f iuoro-2 ' -methylsulfonyl- ^ ^ 
' " [1, 1 ' ] -biphenyl, hydrochloride. ' : ' . , 

4- (t-Butoxycarbonylamino) -3-f luor6-2 ' -methylsulfb^ 
20^ [t, 1 ' ] -biphenyl . il. 04 g, 2 . 8 mmol ) ■;::-was: dissolved: in HCl/dioxane ;'y 
(4.0 10 mL) and stirred 19 h.- A.solid was triturated' with . 
EtjO and filtered to yield a white solid (813: mg, 95%) ., ' 
''HNMR(DMSO)6:;8.03 Mdd, IH, J = 8:0,:J' = ~i;4), 7.69 ^{:td, IH, J. . : 
= 7. 7;- J' .= l".l);, 7:59 (t, 'IH/ J = 7.4) , 7.36 (d,^ IH,. J' = 7.3) , ' ■ ' . 
25 '7.12 (d, IH, -J- 12.4) , 6.94 (m, 2H), 2.78 (s, 3H)ppm. ' 

Exas^les 1 and 2 
1- (3^amidinophenyl) -2- 1 [ (2 • -andnosulf onyl-llvX' ^ 
aminbcarbonyl] pyrrole, trif iuoroacetic acid\salt (Example 1) 
30 and 1- (3-amidinophenyl) -2- [ [ (2 • - tert-butylaminosulf pnyl- 

[l,l']-biphen-4-yl)-aminoca;rbonyl] pyrrole, trif luoroaceitic 
acid salt (Exaznple 2) 

Part A. Preparation of l-( 3 -cyanophenyl) pyrrolel 

•35,. - . ... ^ ■ -> . ... ■ ^ . .. : 

' 3-aminobenzonitrile (47,45 g, 0.401 mol) .and .58,4 g ( .441 ' 
mol, 59.5 ml) of 2, 5-dimethoxytetrahydrof uran were dissolved 

. : ■• ; _ 78.' • V ; . , . 
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in 200 ml of acetic acid and heated to reflux over night. The 
solution was allowed 'to cool to room temperature and diluted 
with 250 mr of ethylacetate and was washed 3 times with brine 
( 2 0 0ml ) and then oy .a solution, of saturated aq sodium' 
carbonate (200 ml) . The organics were dried over magnesium 
sulfate and filtered through a plug of silica gel. The 
volatiles were removed in vacuo and the residue was 
recrystallized from methanol to yield the title compound as a 
beige solid (62.82 g, 93%) MS (H2O-CI) 169 (M+H)-^. 

Part B. -Preparation of 1- (3-cyanophenyl) pyrrole-2- 
carboxaidehyde . 

Phosphorous oxychloride, over the course of 15 minutes, 
was added to \ dimethylf ortnamide (14.02 g, 191,84 mmol, 14.1 • 
ml) at QOc* \ The mixture w^s warmed to room' temperature and 
stirred for 15 minutes; the solution was again cooled to C 
followed by the addition of 100 ml of 1,2 dichloroethane . A 
solution of 1- (3-cyanophenyl) pyrrole (29.33 g, 191,84 mmol) 
in 250 ml of 1,2 dichloroethane was added slowly yia an 
addition f urine 1 and the mixture heated to reflux for 15 
minutes. , The solution was cooled to room temperature and ' 
86.55 g (l.OS'.mol) of sodiiom acetate was added and the 
/solution' heated' to' reflux' for 15 minutes. The solution . was . , 
diluted with 250 'ml .'of ethyl acetate and the organics washed 
with brine, then saturated aq sodium carbonate (250 ml) . The 
organics . were dried over magnesium sulfate, filtered through a 
plug of silica gel and the volatiles removed in vacuo . The 
product was recrystallized from ethyl acetate to yield 28.4 g 
(83%) of the title compound. MS (NH3-CI) 214 (M+NH4)^. 

Part C. Preparation of 1- {3-cyanophenyl) pyrrole-2-carboxylic 
acid. ' • ' ' ■ ' 

To a cooled (0<^ C) solution of 1- (3-cyanophenyl) pyrrole- 
2 -carboxaidehyde .(5.14g, 26.20 mmol) in 300 ml of 1:1 
acetone/water was added potassiuin permanganate (12.42' g,* 78.60 
mmol) over a' period 'of 15 minutes and the reaction was allowed . 
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to warm "to room temperature. After consumption of the 
starting material, 10.9,0 g ( 104 . 8 mmol ) , of sodium>bisulf ite , 
was added and the solution made acidic with 10%. HCl. The 
•solution was/f iltefed through a plug of celite, diluted with . 
ethyl acetate, and washed with 2 00 mi of - brine. . The organics- 
were dried over magnesium sulfate, filtered and dried. in vacuo 
/ The organics -were recrystallized from methanol to yield, the 
title -cbmpound (4.11 g, 74%) as a pale white solid.. MS (ESI) < 
211.2 '(M-H)-. • ' ■ 

. , -Part ' D'. Preparation of i-'(3-cyanophenyl) -2- [ [ .{2 ' - tert-" , ;/ 

' butylaminosulfonyl- [1, 1 ' ] -biphen-4-yl) -aminocarbonyl] pyrrole. 

.15., acid (2.77 'gV 13 ..05 mmol) in 50 ml of anhydrous DMF was • added 
triethylamine. {1.98 ml/ 19. 58 .mmol) , benzotriazole-lTyloxy- 
, tris (dimethylamino) phosphbnium hexaf luorophosphate (8 . 66 g, 
19.58 iranol) and (2 ' -N-tert-butylaminosulfonyl- [IVl ' ] -biphen-4- 
yl)-amine' (6 .03 g, 19 .-84 imol)" and heated .to '50^ overnight. .• 
20 The solution was' diluted, with , ethyl acetate , and Vwashed/, ,, 
' repeatedly with briiie . . The organic layer , was dried over ■ 
- m^ volatiles. removed in vacuo The. 

residue was subjected to flash chromatography purification . 
with. 3 :2hexane/ ethyl acetate and the yplatiles removed in . 
25 vacuo \o yield 1 .'9 • g. (*29%) of the title compound. MS (NH3- / 
,. CI) 516 {M+NH4)-^. . . ' . . - 

Part E. - Preparation of 1- (3-amidinophenyl) -2- [ [ (2 ' -^^ ^ ~ - 
; aminosulf onyl- [ 1 ^ 
30 trifluoroacetic acid salt (Example- 1) and 1- (3-amidinophenyl) ^ ^ 
2- [■ [ (2 • - tert-butylaminosulf onyl- [1 , 1 -biphen-4-yl ) - ■* , 

aminocarbonyl ] pyrrole, trifluoroacetic acid salt. (Example 2). . 

• l-(3-Cyanophenyl) -2-[ [ {2'-tert-butylaminosulfonyl-[i;i; ] - 
, 35 ; . biphenr 4 -yl) -aminocarbonyl] J0.37 g, 0.74 mmol) of pyrrole was 
added to a, solution of 60 ml of .anhydrous methyl acetate and 
"anhydrous, methanol ^ (0.30 ml, '7.4 mmol) and cooled in an ice ' 
water bath. Gaseous HCl was bubbled in for 15. minutes, the 

; . : ' 80' " ' ■" ' ■ 
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solution stoppered and allowed to stir overnight at room 
temperature. The volatiles were removed in \racuo . The 
residue was dried under high vacuum for 1 hr. ' The rf^^ririnr wcirj 
then dissolved in 100 ml of anhydrous methanol and combined 
with .43 g (4,45 mmol)- of ammonium carbonate and stirred 
overnight at room temperature. The volatiles were , -removed in 
vacuo arid the. residue was purified by preparative HPLC (C18 
reverse phase column, elution with a H2O/CH3CN gradient with 

0. 5% TFA) to yield 1- (3-amidinophenyl ) -2- t [ (2 ' -aminosulf onyl- 
[l, 1 ' ] -biphen.-4-yl) -aminocarbonyl] pyrrole, trif luoroacetic 
acid salt (Example 1) as a white, solid fpribwing 
lypphilization. MS '(ESI) 460.3- (M+H) + ; also isolated was 1- 
(3-^amidinophenyl) -2- [ [ (2 ' - tert-butylaminosulf onyl- [1,1 \] - 
biphen-4-yl) -aminocarbonyl] pyrrole, trif luoroacetic acid salt 
.(Example 2 ) . . MS (ESI) 516,4 (M+H)-f. 

Exastple 3 

1- (B-aioidinophenyl) -2- [ [ (2 ' -aminosulf onyl- [1,1 • ] -bipheh-.4-yl) - 
aminocarbonyl] -4 -bromopyrrole, trif luoroacetic acid salt 

Part A. Preparation of 1- (3-cyanophenyl) -2-formyl-4'-bromo- 
pyrrole. 

1- (3-Cyanophenyl) pyrrole-2-carboxaldehyde • f rom Example 

1, Part B (6.06 g, 30.89 mmol) was combined with 6.60 g, (37.06 
mmol) of N-bromosuccinim'ide in 150 ml of anhydrous THF and = 
stirred at room temperature overnight.- The residue was heated 
in CCI4 and filtered. The residue was then dissolved in 
CHCl3/EtOAe, filtered through a silica gel plug and the/ 
volatiles removed. The residue was -recrystallized from ethyl ^ 
acetate to yield the title compound as a^.light brown solid 
(4.49 g, 53%) . MS (NHbtCI) 292 (M+NH4)-*'. , , 
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. * Part B. Preparation of 1- (3 -amidinophenyl) -2- [[(2 "- 
aminosulfonyl- [1, 1 • ] -biphen-4-yl) -aininocarbonyl] -4^ 
bromopyrrole, tri'f luoroacetic acid salt, 

5* .. . Following the procedures, described in Exainple 1 , . Parts C- 
E, l-{3-cyanophenyl)-2-formyl-4-brbmo-pyrrole was^c ■ 
into the title compound as a white powder following HPLC 
purification. MS " (ESI) 53&. 2; (M+H) +\ \ '. ^ . : . • \ 

\q ' Example- 4- \ 

1- (3-amidinophenyl) -2- [ [5-^ (2 ' -aminosulf onylphenyl) -1-yl) 
pyridin-2-yl]-aminocarbonyll pyrrole, trif luoroacetic acid salt 

Vl5 butylaininosul,fonylphenyl)-l-yl)pyridin-2-yl]aininocarbonyl] 
, pyrrole. 

1» (3-Cyanophenyl) pyrrole-2-carboxylic acid from Example 
l/ Pairt C (1.00 g, '4.7 mmol) , oxalyl chloride" (.61 ml , 7 . 06 
' 20 mmol) arid 3 drops of DMF were' combined at room temperature in 

50 ml of . anhydrous CH2CI2 and :Sti^^ "The • ; 

volatiles were removed in vacuo and the residue was dried ; 
under high. vacuum for 1 hour. The residue was then dissolved 
; in 50' ml . of CH2CI2 .followe*^ t)y the addition of 4- 
25 dimethylaminopyridine (1.15 9.4 mmol) the solution stirred 
at room temperature for. 5 miriutes" followed by the addition; of 
[5- (2 ' -ramiriosulfonylphenyD -l-yl) pyridin-2-y 11 -amine (1.44 g, 

■ ' - .4.7 mmol) -and stirred' at room temperature overnight.-. The , ; ^ 

■ ' solution- was filtered through 'a silica gel plug and the" 
30: volatiles removed. The. residue was purified' by flash 

chromatography (1:2 hexane/EtOAc) to yield 0.^4 g (36%) of the" 
title compound as a tan solid. MS (ESI) 500.3 (M+H)-^. 
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Part B. Preparation of 1- (3-ainidinophenyl) -2- [ [5- (2 ' - 
aminosulf onylphenyl) -1-yl) pyridin-2-yl] - 

ami no c ar bony 1 Jpyrrole, trif luoroacetic acid sal^ : 



5 Following the procedures described in Example 1/ Part E, 

1- (3-cyanophenyl) -2- [ [5- (2 * -tert-butylaminosulf onylphenyl) -^1- 
yl)pyridin-2-yl]aminocarbonyl] pyrrole was converted into the 
' title compound as a white powder following HPLC purification.,. 

MS. (ESI) 461.3 (M+H)+. 
10' . . * * - * ■ 

Kxantples 5 £uid 6 
l-Be2izyl-3- [ (2 ' -aminosulfonyl- [1, 1 • ] -biphen-4- 

yl ) aminocarbonyl ] -4 - ( 3 -amidinophenyl ) pyrrole , tr if luoroaciat ic 
acid salt (Exazople 5) and l-benzyl-3- [ (2 ' - teirt- 
15 butylaittiinosulf onyl- tl# 1 ' ] -biphen-4-yl) aminocarbbnyl] -4- (3- 
alaidinophenyl)pyrrole, trif luoroacetic acid salt (Bxaxnple 6) 

Part A: Preparation of ethyl 3- (3-cyanophenyl) propiplate. 

20 To a solution of ethyl propiplate (25.0 g, 0.25 mol) in 

750 mL of tetrahydrofuran at -78^ C was added n-butyllithium 
.(102 mL of a 2.5 M solution in hexane, 0.25 mol) dropwise. 
After stirring at . the same temperature ' for 1 h, zinc chloride 
(104.2 g, 0.76 mol) was added in 900 mL of tetrahydrofuran. 

25 The mixture was allowed to gradually warm * to room temperature 
over 1 h. To this solution was added 3-iodoben2onitrile (29.2 
g, 0.13 mol) and bis triphenylphosphine palladiiam (II) - 
chloride (4.56 g, 6.5 mmol) and the resulting .mixture was 
stirred at SO^-C overnight. To the mixture was added 150 mL of 

30 water and 150 mL of ether and the mixture was filtered through 
a celite pad. The filtrate was extracted 3 times with ether 
and the combined extracts were washed, with brine, dried {MgS04) 

and filtered through a thick pad of silica gel. The solvents 
were removed in vacuo and the residue was recrystallized from 
35 hexane ethyl acetate to afford 8.8 g (35%) of the title 

compound as a tan solid. lHNMR(CDCl3) 5: 7.85 (s, IH) , 7.8 

(d,. IH) , 7.72 (d, IH) , 7.52 (t, IH), 4.30 (q, 2H) , 1.37 (t, 
3H) . 
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Part B: , Preparation of l-benzyl-3-carboethoxy-4- (3- ' - 
cyanophenyl ) -A^ -pyrrol irie . 

5 . To a solution of N-benz-yl-N- ( trimethylsilylmethyl) - . 

aminpmethyl methyl ether (12*25 g/ 51. 2'ininol) in 400 mL of 
methylene chloride at 0° c was .added ethyl -.'3- (3- 
cyanophenyDpropiolate (.6 .79 g, 34 . 1 iranol) ' followed by 
. trif luoroacetic . acid (0.20 mL/ 2.6 mmol) : The mixture was . 
10 allowed to warm to room temperature and was stirred for 16 h'. 
- The reaction mixture was washed with saturated aqueous NaHCOs^' 
and brine/ dried over K2CO3, filtered .through a large pad of. - - 
silica, gel and concentrated .in vacuo . The residue " was - 

15 hexanes/ethyl acetate) to afford .3 .2' g (28%) of the title : 
compound. MS (ESI) 333.4 (M+H)+. 

• Part C: Preparation. ..of -. l-benzyl-3- [ (2; - 

butylaminosulf onyl- [1, l""] -biphen-4-yl)aminocarbonyl J-4- (3- ^ 
.20 cyanophenyl ) -A^ -pyrrol ine . :-\ 

To a solution of . (2 .\-tert-butylaminosulf ohyl- [1, 1 ' ] - ■ 
biphen- 4 -yl) -amine . (1.10 g, 3 .6 mmol) in 50 mL of methylene 
chloride at room, temperature was .added trimethylaluminum.. ('6 . 6 . 
25 . mL of a 2.0 M solutiion in toluene, 13.2 mmol) dropwise. . The., 
solution, was stirred (30 min) until gas evolution had ceased - 
followed by the addition of l-benzyl-3 -carboethoxy-4- (3- . , 
cyanophenyL) -A^-pyrr9 line. (1. 0 g 3 .0 mmol) in 5 ^mL of 
methylene- chloride . - The. - resulting solution was stirred at 40^0 
30 for 2h, cooled to room temperature and quenched with saturated 
,/ ' aq NH4CI. The mixture was diluted, with ethyl acetate, washed • 

with water and brine, .dried {MgS04) and . concentrated in vacuo ■ 
■ . . The residue was purified by flash chromatography (elution 
with 4:1 hexane/ ethyl acetate) to afford 0.58 g (34%) of * the 
35 title •compound. " MS (ESI ). -.591 . 5 (M+H) + . . 
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Part D: Preparation of l-benzyl-3- [ ( 2 ' - tert- ' 
butylaminosulfonyl- [1,1*] -biphen-4-yl) aminocarbonyl] -4- (3- 
cyanophenyl ) pyrrole . 



To a solution of l-benz-yl-3- [ (2 ' - tert-butyiaminosulf onyl 
tl/1 ' ] -biphen-4-yl) aminocarbonyl] -4- (3-cyanophenyl) -A^- 
pyrroline (0.47 g, 0.8 mmol) in 20 mJj of ^ benzene was added 
2, 3-dichloro-5, 6-dicyano-l, 4-benzoguinone (DDQ) (G.27g, 1.2 
mmol) and the resulting mixture was stirred, at 70^ g for 16' h. 
The. mixture was cooled and. filtered and. concentrated in vacuo 

The residue was purified by flash chromatography (elution 
with 5:1 hexane/ethyl acetate) 'to afford 0.25' g. -(53%) of the 
title compound. MS (ESI) 589.6 (M+H)+. 

Part R: Preparation of l-benzyl-3-. [ (2; -aminosulf onyl- [1, 1' ] - 
biphen-4-yl) aminocarbonyl] -4- (3-amidin6phenyl)'pyrrole, 
trif luoroacetic acid salt- (Example 5) and l-ben2yI-3 - [ (2 ' - 
tertT-butylaminosuif onyl - [1, 1 ' ] -biphen-4-yl ) aminocarbonyl] -4 - 
( 3 -amidinophenyl) pyrrole, trif luoroacetic * acid salt (Example 
6).. ■. . ■ . ■ ' ' , . ^ 

A solution of 1 -benzyl -3- [ (2 ' - tert-butylaminosulf onyl- 
[1/1/ ] -biphen-4-yl) aminocarbonyl] -4- ( 3 -cyanophenyl ) pyrrole^ 
(0.25 g, 0.42 mmol) in 50 mL of anhydrous methanol wa^ cooled 
to Oo G. Anhydrous HCl gas was bubbled through the solution 
for about 30 min (until solution saturated). The f las]<: was 
sealed and. allowed to stand for 16 h at 0^ c . The reaction 
mixture was concentrated in vacuo . . The resulting solid was 
dissolved in 20 mL of anhydrous methanol, ammonium carbonate 
(0.20 g, 2.1 nimol) was added, and the mixture was allowed to 
stir at room temperature . for 24 h. The reaction mixture was 
concentrated in vacuo and. purified by prep HPLC (G18 reverse ' 
phase column, elution with a H2O/CH3GN gradient with 0.5% TFA) 
to afford 120 mg (40%) -of l-benzyl-3- [. (2 ' -aminosulf onyl- 
Ll^.l ' ] -biphen-4-yl) aminocarbonyl] -4- ( 3 -amidinophenyl) pyrrole, 
trif luorpacetic acid salt (Example 5) as a white powder 
following lyophilization . MS (ESI) •650.3' (M+H)+. The 
preparation also afforded 40 mg (13%) of l-ben2yl-3- [ (2 ' - tert- 
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butylaminosulfonyl- [1, 1 ' ].-biphen-4-yl)aminocarbonyl] -4-*(3- 
■ ' amidinophenyl) pyrrole, trif luoroacetic acid salt (Example 6); 
as a white powder " following lyophilization. . MS (ESI) 606.5 - 
■ , ■ (M+H) + . • ' . - 

■ ' 5. .\ , ■ ' ' ■ ■*...;.,■'' ' / .. '■. ' ... /, . ' ■ . 

Examples 7 and 8 
1- (3-aiiddinophenyl)^4- [ (2 » -aminosulf onyl- 
yljaminocarbonyl] -imidazole (Exas^le 7) and l-(3- 
amidinophehyl) -4- [ (2 ' -tert-butylamiriosulf onyl- [1,1* ] -biphen-4- 
10 Yl)a2iiinocarbpnyl] -imidazole (Ex£^ 

Part A: Preparation of 4- [ (2 ' -tert-butylaininosulf onyl- [1, 1.' ] - 
biphen-4-yl) aminocarbonyl] -imidazole 

' 15 To a suspension, of 4Timidazolecarboxylic acid < ( 168 mg,- 

1.5 mmol) in-CHsCN (3 0 mL) was r added t hi onyl chloride . (714 mg> 
6 mmol) / arid the resulting mixture was heated at 80^C for' 2 " 
hours. - After-^ removal of volatiles, a yellow residue reacted 
■ with 4- [ (o-S02-t-Bu) -phenyl] aniline (304 mg/'l mmol) in 

20 pyridine (10 mL) at room - temperature for 24' hours. ' 

Evaporation of the pyridine gave a residue which was dissolved 
in EtOAc and washed with water, brine, and dried over MgSO.4 
Concentration and-purification by column chromatography of the' 
' crude material provided the- title compound; (378" mg, 95% 
25 yield) . 1hNMR(CD30D) 8: 8.10 (dd, . J = 7.7 Hz, l.lHz,; IH) , 

• 7.79 (d, J = 3.7 Hz, 2H); 7,.76 (d, J = 8.4 Hz, 2H) / 7 . 5.8 Ud, ' ' 
' J = 7. -7, Hz, J =• 1:5 Hz, IH), 7:49 (dd, J = 8-.1 Hz/ J = 1.5 Hz, : 
i, IH) ,^7,45 (d,:J Hz, 2H),^7.34 (dd,^ J - 7.7 Hz, J = 1.5 

, ^ ■ . Hz , IH) , 1. 06 ' {s , ;9H| ; LRMS : -399 . 3 /(M+H) ; ^ ^ 

3:0 . : • ^. • ' ' . ■ . ' • , ^ 

Part B: Preparation,' of 1- (3 -cyanophenyl) -4- [ (2 tert- 
butylaminosulfonyl- [1, 1 V] -biphen-4-yl) aminocarbonyl] -imidazole 

4- [ (2 ' - tert-Butylaminosul£onyl- [1, 1 • ] -biphen-4- 
35' yl)aminocarbonyl] -imidazole was heated with- 3- 

"f luorobenzonitrile, (121 mg, Immol);.' in the presence of K2CO3 in 

DMF at lOG^C for 8 hours to give the title compound in almost, 
quantitative yield: lHNMR(acetdne-d6) 5: '9 .47 (s, 1H),'8.39 (d, 
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J = 1.5 Hz, IH), 8.34 (d, J. = 1.5 Hz, IH) , 8.25 (d, J = 1.5 
Hz, IH), 8.15-8.10 (m, IH) , 8.02 (d, J = 8.4 Hz, 2H) , 7.88- ■ 
7.79. (m , 2H) , 7.65 (td, J = 7.3 Hz, J = 1.5 Hz. IH) . 7.56 Mri 
~~ J = /. / Hz, J = 1;5 Hz, IH),. 7.50- (d, J = 8.4 Hz, 2H)', 7.38 
5 (dd, J = 8.4 Hz, J = ,1,5 Hz,- IH) , 2.80 (s, IH) , 1.03' (s, 9H) ; 
LRMS: 500.1 (M+H)+. 

Parte: Preparation of 1- (3-ainidinophenyl) -4- [ (2 • -. 
aminosulfonyl- [1, 1 '] -biphen-4-yl)aininocarbonyl] -imidazole 
10 (Example 7 ) and 1- (3 -amidinophenyl) -4- [ (2 ' -,terC- , . • 

butylaminbsuifonyl-,[l, 1 ' ] -biphen.-4-yi ) aminocarbonyl ] -imidazole 
(Example 8) '" . 

■ • 1- (3-Cyanophenyl) -4- t (2 • -tert-butylaminosulfonyl- [1, 1 ••] - 

15 biphen-4-yl) aminocarbonyl ]'-imidazole was further subjected to 
a Pinner reaction by standard procedures to give Examples 7 
(309 mg, 62% yield) and 8 ( 67 . mg, 12% yield) • " . 

. For Example 7i iHNMR(GD30D)6: 8.32 (d, J = 1 .-4 Hz, 2H) , 
8.12 (s, lH), 8.10 (d, J. = 8.1 Hz, IH) , 8.08 (dd, J = 7 . 7 Hzv 

20 J = 1.4 Hz, IH),, 7. 88-7.81 (m, 2H) i 7 . 78 (d, J = 8.4Hz, 2H), . 
7.61 (td.; J = 7.7 Hz, J =1.5 Hz, IH), 7.52 (td, J = 7.7 Hz-, J 
= 1.5 Hz, IH),- 7.44 (d, J = 8.4 Hz, 2H), 7.35 (dd, J = 7.3 Hz, 
J = 1.1 Hz, IH) ; NMR (CDsqD) 5: 167 . 59 , 162.59, 143.08, 

141.63, 139.32, ,138.97, 138.68, 137.58, 137 . 33 , ; ,133 . 72 , 

25 132.94, 132.44/ 131.62, 131.2,8, 128.72, 128 . 66 , 128 . 49., 

127.66, 122.94, 122.12, 121.00; ESMS': 461.3 (M+H)+; HRMS: 
461.1387 (obs. ) , 4 61 . 13 96 (calcd. ) . • 

For Example 8: IhNMR ( CD3 OD) 6: 8.33 (s, 2H),- 8.12 (s, ,1H), 
8.10 (dd, J = 8.4. Hz,' J = 1^5 Hz, IH) , 8.05 (dd, J = 8.1 Hz, J 

30 = 2.2 Hz,. IH) ,. 7.88-7.80 .(m," 3H) , 7.79' (d, J, = 8.4 .Hz; 2H) , 

7.61 (td, J = 7.7 Hz, J = 1.5 Hz, IH) , 7.53 (td,. J = 7V.7 Hz, j 
= 1:2, Hz, IH) , 7.47 (d, J = 8.4 Hz, 2H) , 7.35 (dd, J =:7.3 Hz, 
j =1.5 Hz, IH) , 1.02 (s, 9H) ; 13cn>IR (CD3OD) 6: 167 .'58 , 
162.57,; 143.51, 141. 65,' 139 , 02 ; , 138 . 68 ,. 138.68, 137.30, 

35 133.89, 133.05, 132.44, 13r.64, 131.52, .128.72,, 129.53, 

128.77, 128.50, 127.65, 122.96, 122.12, 120.99, 55.06, 30.11; 
ESMS: 517.4 (M+H)*; HRMS: 517.2025 (obs .), 517.. 2022 (calcd. )•; 

87- 
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Anal.: {C27H28N6O3S1 '+ 1.35TFA + 0 . 17HCr + 0 . 6H2O) C/ H, N, S, 

^' . -f;:-ci-: ■ . ^/ . ■ ■ ■ " _ ' • -;, , . V,'^ ■ . ' 

Example 9 . 

5 / 1- (3 -awidinophenyl ) -2- [ (2 • -aminosulf onyl- [1, 1 ' 1 -biphen-4- 
yl)aminocarbonyl] -imidazole 

Part A: Preparation of 1- (3 -cyanophenyD imidazole 

'10 ; 3-Fluorobenzonitrile (4. '84 g, 40' rnmolj was-:.heated with 

imidazole (2 . 72 g; . 40. mmol) ' in the presence of K2CO3 in DMF at\ 

' . , lOO^C for 8 hours to give the title compound as a white solid 
in quantitative yield, ' , ^HNMR (CDCI3) 8: .7 . 89 (s, IH) , . 7.70 (d, J 

■ " ..15 \7,.26 (s, IH) ; LRMS: 170 '(M+H) + . ' \. ; - ^ '\ 

. Part *B : . ^Preparation, of methyl 1- ( 3-cyanoi:>henyl^^ 
carboxylate - 

20 - / . 1- (3 -Gyanophenyl) imidazole (1 . 52 . 9 mmol) , was slowly 

treated with n-BuLi {1 /6 M, 6 . 3 mL) " in THF (60 luL) at -7'8oc for 
40 minutes and. was then slowly quenched, wl th - 
chlorometHyrformate (942 mg;' .10 mmol) at this temperature. 
The resulting mixture was stirred at -78?C and warmed to room^- 

25 temperature, over 2 hours* and then poured into water ■ and "ethyl 
/ acetate. - '^ The organic layer was separated and- washed with 
water; brine, and .dried over. MgS04 . After removal of the ethyl 

' , ^ acetate the . residue was purif ied by . column:, chromatography .wi th ; 

' •ethyr acetal: to afford the'fitle, 

' 30 compound ,(l"/33g; . 65%) .as a' white solid; - ^HNMR {CDGI3) 5: 7 /s^^^ 

. 7.77 (m,> IH) , 7.65-7.61 (m, 3H) , 7.-33 (s, .IH) , 7.20. (s, ■ IH) ; / 
LRMS:^228 (M-fH)-^.' \ ' . ' . . 

' Part C: Preparation of .1- (3-cyanophenyl) -2-.[ {2 '- tert- " 
. 35 ■ butylaminosulfonYl- [1 , 1 ' ] -biphen-4-yl) aminocarbonyl] -imidazole 

>To a stirred solution of 4- { (o-S02tBu) -phenyl] aniline 
(304 mg, 1 mmoiy* in CH2CI2 (20 mL) was slowly " added , 

. . ' . ^ 88^ - ' 



wo 98/28269 



PCTAJS97/22895 



trimethylaluminiam (2M in hexane, 1 inL) at O^C and the resulting 
mixture was wanned to room temperature .over 15 minutes. -After 
addition a solution of methyl 1 - ( 3 -c yanophenyl ) imidazol -2 -y^ - 
carboxylciLe in Crt2<^i2 mL) and the resulting/mixture was 
reflxixed for 2 hours. The mixture Was quenched with water, 
diluted with .ethyl acetate and filtered through Celite. The 
organic layer was separated, washed with water, -and brine and 
dried over MgS04 . After .removal of the. ethyl acetate, a 
residue was purified by column chromatography with- ethyl 
' acetate and methylene chloride (1:1) to afford the title 
compound (260 mg, 52%Vas a white solid. ^HNMR (CDCI3) 5: 9141 
(s, IH), 8.15 (dd,' J = 7.7 Hz, J = 1.5 Hz, IH) ; 7.78 (dd, J =^ 
7.3 Hz, J = 1.1 Hz, IH) , 7.74-7.57. (m, ; 6H) ,^ 7.55 (td, J . = 7.7 
Hz, J = 1.1'Hz, IH) , 7.49 (dd, J .= 8.8 Hz, J = 1.8 Hz, 2H)., 
7:29 (dd, J = 8.1Hz, J = 1.5 Hz, IH)., 7.28 (d, J = 0.8 Hz, 
IH), 7.22 (d, J = 0,8 Hz, IH), 3.64^ { s , IH) , 0 . 99 (s , 9H) ; 
LRMS: 500.1 (M+H)^.' 

Part D: Preparation of 1- (3-amidinophenyl) -2- [ (2 ' 
aminosiilf onyl- [1, 1 • ] -biphen-4,-yl) aminocarbonyl] -imidazole 

1- (.3 -Cyanophenyl) -2- (2 * -tert-buty laminosulfonyl- [1, 1 •] - 
biphen-4-yl) aminocarbonyl] 7 imidazole was subjected to. the 
Pinner reaction to form, the title compound (120 mg; 50%) : 
1hnmr{GD3OD)5:.8V08 (ddv J = 7.7 Hz, J = 1.1 Hz, IH) , 7.91-7.88 
(m, 2H), 7.83' (dd, J = 8.4 Hz, J = 1.5 Hz, IH) , 7.74 (t, J = 
8,0 Hz, IH), 7.65 (d, J = 8:4 Hz, 2H) , 7.58 (dd, J = 7 . .3 Hz, J 
= 1.1 Hz, IH); 7.50.{s, 2H) , 7 . 3 9 (d, J =. 8 . 4 Hz, 2H) , 7.32 
(s, IH), 7.30 (dd, J. = 7.3 Hz, J = 1,1 Hz, IH);. ESMS: 461 
(M+H)+ . 
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Exantple 10 

l-(3-amidinophehyl)-3-methyl-5-[{2^'-eaninosulfon^ / 
biphen-4-yl) aminocarbonyl] -pyrazole, trif luoroacetic acid 

. ..5 Part A-: Preparation of ethy-1 1- (3-bromophenyi) -B-methyl- 
pyrazol-S-yl carboxylate and ethyl 1- O-bromophenyD'-B-methyl- 
pyrazol-B-yl. ca;rboxylate ; ■ " ^ 

2 -Bromophenyihydrazine hydrochloride (6.5 g, .0.029 mol) 
10 was. added in portions to a .ethanolic . solution of -S^methoxy- . 
trichloroacetylerotonate (Fischer .et. al. Synthesis 1991, 83). 
The reaction mixture was refluxed for 48h cooled and 
concentrated. The residue was dissolved in ethyl acetate (100 

15 (magnesiiom sulfate). Evaporation afforded an oil which, was 
sxobjected to silica gel column chromatography 
(hexane:ethylacetate; 6:1) to afford ethyl 1- (3-bromophenyi) - 
5-methyl-pyrazol-3-yl carboxylate (3.73 g) and ethyl ethyl- 1- 
\ (3-bromophenyl) -3-methyr-pyrazol-5-yl carboxylate (3.65 g) as 
20 . pure compounds^. The, pyrazole .carboxylate obtained this way 
■were used directly ^ in part B. 

^ Patt B: Preparation of ethyl /l-*{3-cyanophenyl) -3-methyl- 
pyrazol-5-yl carboxylate 

'25. . _ ;■ ■ , ^ . . : ■ ' ■ \ ' . - . ' . . ' - 

Ethyl l-( 3 'bromophenyl)'-3-methyl-pyra2ol-5-yl carboxylate 

(2.3 g) was dissolved in N^methyl-pyrrolidinone (4 inL) and to 
,this. solution _was added . CuCN (1 g),.. ^ The reaction mixture was 
refluxed for 2 h then' stirred at- room temperature overnight. ■ 
30 . The mixture was quenched with water " (100 mL) , and. the prganics 
were extracted with ethylacetate (2X100 mL) and dried 
(magnesium sulfate) . Silica gel colximn chromatography 
(hexane: ethylacetate, 3:1) then afforded the title compound 
(0.59 g) . 1HNMR(CPC13)8: 7.76 (t,, IH), 7.70 (dd,lH)^, 7.58 

35- (t;iH), 6.86 (s, IH) ,. 4.3 (q/ 2H) , 2.36 (s, 3H),'1.31 (t, 
' . 3H)ppm; 'lR' (neat )V 2230, 1728, 1586/ 1540, 1494 , 1438 1298 , 
1242, 1106, 1046, 760, 682cm"l. Chemical Ionization mass 
• spectrum m/z (rel intensity) 256 (M+H, -100) . 

' * . . . ; 90 
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Parf C: Preparation of 1- (3 -cyanophenyl ) -3 -methyL-pyra2ol-5- 
*yl carboxylic acid ' 



Ethyl 1- {3-cyaLnophenyl)--3-methyl-pyra2ol-.5-yl carboxylate 
(0.55 g) was dissolved in THF (20 mL) and to this was. added. 
LiOH (0..5M, 5,6mL). The reaction* mixture was stirred at room 
temperature for .18h then quenched- with water .(50 mL) . The 
unreacted organics were extracted with ethylacetate (2X50 mL) . 
'The aqueous layer was acidified and "extracted with 
ethylacetate (2X50 mL) dried (magnesium sulfate) and 

■ evaporated to afford pure acid. . 1hnMR(DMS0 d6)5: 8.02, (t/ IH) , 
7.91 (d, IH) , 7.82 (dd, 1H),.7.09 ( t/ IH) , . 6 . 89 ( s , IH), 2.27 
(s, 3H) ppm;. IR (PEC) 2930, 2232, 1724, 1710, 1540, 1496, 

.1458/ 1276, 1230, 1186, 1146,. 1112,. 9,00, 768, 754,- 690cm-l; 
Chemical ionization mass spectiam m/z^ (rel. intensity) 228 
(M+H,\ 100) . 

Part D: Preparation of 1- (3-cyanophenyl) -3-methyl-5-i (2 ' - 
ter-t-butyiaminosulf onyl- [1,1'] -biphen-4-yl ) aminocarbonyl ] . 
pyrazole ' . . , : ^ 

' To a dichloromethane solution (20 mL) of l-(3- 
cyanophenyl) -3 -methyl -pyrazol- 5 -yi carboxylic; acid (0.2 g). was 
added oxalyl chloride (0.11 mL) . . The reaction mixture was 
stirred at room temperature for 2h then to this solution was 
added 2- tert-butylsulf onamide-l-biphenyl . aniline (0.27 g) and. 
triethylamine (0.5 mL) . The reaction mixture was stirred at 
room temperature f or 24h then quenched with water' ( 50 mL)\ and . 
the organics were . extracted with ethylacetate (2X50 mL) , washed 
with brine (50 mL) and dried (magnesium sulfate) . Evaporation 
afforded an oil which was chromatographed on silica gel colxamn 
(dichloromethane :MeOH, 9:1) to afford the title compound 
(0.45g), lHNMR(CDCi3)5: 8.16 ^ (d, IH) , 8.05 (s, IH), 7:8 (d,, . 
*1H) , 7.76 (d, IH) , 7.68 (d, 3H) , 7.58 (m, 2H) , 7.50 (md, 3H) , • 
7.30 (d, IH) , 6.7.6 (s, IH) , 3 . 64 ( s „ IH) , 2 . 42 (s, 3H),'1.03 
(s, 9H) ppm; IR(PEC), 3320, 2976, 2232, 1682, 1592, 1540, - 
1522, ' 1488,\1464, 1438, 1368, 1320, 1242, 1152, 1128, 758, 

• . ^ ■ 91 ' . 
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682 V 608cm~5^; Chemical > ionization .mass spec turn .m/z .(rel - ' 
' intensity)^ 458 (M=h/100) ; " ' . ' / 

Part- E: Preparation of 1- (3-amidinophenyl) -3-inethyl-5- [ (2 • - 
5 . aminosulf dnyl- [l; 1 V] -biphen-4"yl)aini 
' trif luoroacetic:; acid . ■ 

1- n-Cyahophenyl) -3-methyl-5- i'(2 \- tert-, ;^ 
butylaminosulf onyl - [ 1 , i ' ] -bipheh-4 -yl ) aminocarbonyl ] -pyrazole 
10 ;y{0.39 g) was dissolved in a saturated HCl solution of 
' ' anhydrous MeOH (20 mL) . ' Thei' reaction mixture ^ w 

room temperature" for 2 4h then MeOH was evaporated. The 
residue was redissolved In MeOH . (20 mL) and excess ammonium 
^^^v^^i^^^^^carbp^ 

15 temperature '"for 18 " h. MeOH was evaporated and the. residue was 

■ purified via HPLC to afford the desired compound as its TFA 
' , salt (0.15 g) . ^ ^HNMR ( DMSO d.e) S: 10.66 (s, IH) , 9 .'44 . (s 1 . 5H) , 
■ 9.09 (s, 1.5H),.8.03( d/. IH), 7.97 (s,.lH), 7,83 (t; IH) , 7.75 
' / (d, IH), 7.70 (d/ 2HK 7.62 (m, 2H)y 7.37 ^(d, 2H) 7.^32 " (d; ^ 
2& ■ ikr, : 7\ 27 (^s 2H) ;. 7 .03 (s , [ IH) , -2.50 (s, . 3H) ppm;, IR . (PEC) . . 
3288/ '1704, 1660/ /l592. 1526, 1484, 1438; 1322, 1206, ' 1160,' 
• 762, 724cm"i; -High resolu^ mass spectrum calcd, f or ' - 
C24H22N6O3S 475 ; 155236; found 475;.i53767 ... 

2S " ' . .Example' 11/ 

1- (3-euaidin6phenyl) -3-methyl-5- [ (2 V-aminbsulf onyl- [1, 1 ' ] - 
biphen-4-yl) carbonylaiM.no] -pyrazole, trif luoroacetic acid 

- Part- A. Preparation :iDf' 5!^-amLih6 ' ■ 

3 0 methylpyrazole. ^ ■ ' . ' / * . - \ * 

•, ■ . ■■ ■ ■ \ ■■ k 

3-aminqcrotonitrile (l.g, 12.2 mmol) -and 3-cyanophenyl 
hydrazine; hydrochloride (2 g, 11.8 mmol) were combined and. 
. heated to reflux, in 1:1. ethanol /acetic acid (20 .mL) for 4h. 
35 The reaction was concentrated and the residue basif ied. with 
diluted NaOH' and extracted with ethyl/ acetate. • The crude 
product was purified by flash chromatography on silica gel 
using hexanes/' ethyl . acetate (4:1) as eluent to afford l;2/g' 

: ^ ' ■ ■ -92 - . • - ' • . ■ . 
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of a still impure amine. This amine was dissolved in dilute 
■ HCl and extracted with ethyl acetate : The aqueous layer was 
basified with NaOH and extracte d with ethyl acetate and dried 
— (MyS04) afforau. bb g (28%) of amine; ^HNMR.(CDCl3) 5: 7,97 

(s,lH), 7.92 (m,lH)/7.57 (&4-d, 2H)/5,51 (s,lH),'3.75 (s,2H), 
,2.23 {s/3H); MS (H20/GC) m/z 199 (M+H"^) . 

. Part B . Preparation of 1^(3 ' cyanophenyl ) -3 -methyl -5- ( (4 ' - 
bromophenyl ) carbonylamino) pyrazole 

To the product of part A (0 . 66 g/ 3 . 3 . mmol ) in methylene 
chloride (20 mL) at O^C was. added 2M trimethylaliominum (8.3 mL, 
16.7 mmol) in heptane . ' .The mixture was stirred for 15 minutes 
and ^ methyl -4 -bromobenzoate (0.72 g, 3. 3 mmol) was added. ' The' 
reaction was stirred overnight. The reaction was quenched 
with IN HCl and extracted with methylene chloride and dried 
(Na2S04) . Recrystallization from methylene chloride/hexanes 
yielded 0.48 g. (45%) of the title compound; ^HNMR (CDCI3) 5: 7 . 86 • 
(S,1H) , 7.78 (d, J=7.69Hz, IH), 7 . 67 (d, J=7 .,69Hz , IH) , 7. £3 
(m, 4H), 7.60 (m, IH) , 6.52 (s , IH) , 2 . 3 6 ( s . 3H).; MS (ESI), m/z . 
381.1-383 .1 (M+H+) . 

Part C. Preparation of . 1- (3r-cyanophenyl ) -3 -methyl-5- [ (2 V- 
aminosulf onyl- tl/1 • ] -biphen-4-yl).carbonylamino] -pyrazole, 
trif luoroacetic acid. 

A mixture of the above part B amide (0.4 g, 1 mmol), 2- 
(t-butylsulfonamide) ^phenylboronic ,acid (0.38 g, 1.5 mmol)., 2M , 
Na2C03 (1.3 mL), toluene (10 mL) and ethanoKlO mL) was degassed 

with nitrogen and then tetrakistriphenylphosphine palladium 
(lOmg) was added. The reaction was heated to reflux overnight 
then cooled, filtered and concentrated. The residue was * 
diluted with water and then extracted with ethyl acetate and 
dried (MgS04) . The crude product was purified by flash 
chromatography on silica gel using hexanes/ ethyl acetate' 
(2:1) as eluent: to afford 0.46 g (86%) of a foam; lHNMR(CDCl3) 
6: 7.94 (mVSH) , 7.63 (m,7H), 7.32 (d,J=7.7Hz, IH) , 6.55 (s,lH), 
4.13 (s,lH), 2,39 (s,3H), 0.99 (s,9H); MS m/z .514 . 3 (M+H+) . 
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Part D. , Preparation of .1- {3-ainidin6phenyl) -3-methyl-5- [ (2 ' - 
aminosulf onyl- tlv 1 ' ] -biphen-4-yl) carbonylaxnino] -pyrazole, 
trifruoroacetic acid., ' , ' 

■ -5 ^ ■- ■ " ■ ' : . - ; .. ■ . • . ■ 

■ ^ The. product from part D was then subjected , to the 
standard Pinner amidine sequence^ to obtain :the desired 
benzamidine after preparative HPL'C -(acetonitrile/water , 
.containing 0.05% TFA) as colorless crystals' (44% yield) . 
10 iHNMR (DMSp-de) 8: 10.57. (s/lH), . 9.43 (s,1.5H), 9 . 14 (s , 1 . 5H) , 

; . 8,07: (s,lH)', 8.05(m,lH), 7 . 94 (d,.J=6 . 9i5Hz> IH) , .7 . 89 ^ 
Id, J=8.42Hz,2H) ; 7 . 76^ (m, 2H) , 7.65 (m;2H)/, 7.53 
(d, J=8.42H2,2H) / '7.39 (s,2H) , -7.35 ' .(m, IH) , .2 . 29 (s/3H) ;MS^ 

— -5— (:ESI:fcm-/:z~4^ 

15 ; (TFA)1.4 CH20V1.:-.C 49.36; H 3,93; -N 12.89; found C 49.69; H : ' 
3 .71; N 12.77 . 

Example 12 

l-(3-amidinophenyl)-3-methyl-5-{2 '-(5' • -CF3-tetrazolyl) - 
26 [1, iM -biphen-4-yl)aiiiinocarbonyl)pyra2ole 

Part A., Preparation of 2- (5 ^-CF3 7 tetrazolyl) bipheriylaniline. 

• To a cold (OOc) CCI4 (3 mL); solution of-' ?/ - 
25 tfif luoroacetanilide-l-nitro-biphenyl (0..15 g,' 0.48 minoL) was 
. added triphenylphosphine (0..24 g/ 0.97 mmpl) and the reaction 
stirred cold for 0. 15 minv allowed to warm to room temperature 

.cind then gently refluxed., overnight . Evaporation of the: 

solvent afforded a residue which was treated with hexahe (20 ' 
30 mL) filtered, and evaporated to afford crude chlofoimine which " 
was dissolved in acetonitrile. (10 mL) . To this solution was. 
added sodium azide- (0.038 g, 0.58 mmoL) and the reaction 
mixture was stirred at room temperature over night-. 
Evaporation of the solvent followed by purification via silica 
35; gel flash chromatography (hexane/ethylacetate* 4 : 1) afforded 
the desired nitro-biphenyltetrazole precursor. (0.12 g) as a 
* paie yellow" solid. •lHNMR(CDCl3) 8: 8.2 (d, 2H),.7.80 (t/ IH) , 

7.70 (t, IH) , 7.61 (d, IH) , 7.50 (d, lH) ,-7*3 (d, ' 2H) ppm; 
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Ammonia CI mass spectrum analysis m/z (rel. intensity) 353.0 
(M+NH4+ 100) . 

..T he above nitro biphenyl compound was then Viy r^r^g^nated 

in ethanol (20 mL) over 10% Pd/C for 6 h to. afford after 
filtration the title compound (0.11 g) . lHNMR(CDCl3) 5: 7-70 
(t, IH) , 7.59 (d, ,lH) , .'7.50 (t, IH) , 7.40 (d, IH) / 6.8 (d, 
2H0, 5.55 (d, 2H) , 3.75 (bd, 2H) ppm; Ammonia CI mass spectrum 
analysis m/z (rel. intensity) 323 (M+NH4+ 100) . 

Part B. Preparation. of 1- (3-cyanophenyl) -3-methyl-5- (2 ' - ( 5 ' ' - 
CF3-tetrazolyl) - [1, 1'-] -biphen-4-yl)aminocarbonyl)pyrazole. 

The 2-(5'-CF3-tetrazolyl)-[l,l']-biphenylaniline was then 
coupled to the 1- (3-cyanophenyl) -3-methyl-pyrazole-5- 
carboxylic acid (0.09 0.39 mmoL) via the acid chloride 
methodology described previously to afford the title compound 
(0.12 g) as a colorless solid after silica gel column * ^ 
chromatography (dichloromethane rmethanol ,'9.6:0.4); 
lHiaMR(CDCl3), 5: 7.82 (s./ IH) , 7.70 (m, 4H) , 7.61. (m, 2H) , 7.45 
(m, 3H) , 7.05. (d, 2H), 6.65-(s, IH), 3.50.(d, IH) , 2.40'(s, 
3H) ppm; Ammonia CI mass spectrum analysis m/z (rel. 
intensity) 532.0 (M+NH4+, 100) 

Part C. Preparation of 1- (3-amidinpphenyl) -3 -methyi-.5- (2 ' - ' 
(5 • • -CF3-tetrazolyl) - [1, 1 ' ] -biphen-4- 
yl ) aminocarbonyl ) pyrazole . 

The product from part. B was then subjected to . the Pinner 
amidine reaction sequence as described previously to afford 
the title compound as colorless crystals after prep. HPLC 
(acetonitrile: water containing 0,05% TEA); ^HNMR (DMSOde ) 5: 
10.61 (s, 1H),'9.42 (s,'2H), 9.12 (s, 2H) , 7 . 94 . ( s , IH) , 7 ; 89 
(d, IH), 7.82 (t, 2H), 7.75 (m, 4H) , 7.62 (d, 2H) , 7.02 (s, 
2H) , 6.98 (s, IH) , 2.32 (s, 3H)ppm; ESI mass spectrum analysis 
m/z (rel. intensity) 532.4 (M+H,*100); High resolution mass 
spectrum calcd. for CPiNEO 532.182116, found 532.18271 * 
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Example 13 

1- (S-amidinophenyl) -5- [ (2 • -aminosulf onyl- [1, 1 • ] -biphen-4- 
.yl)aminocarboriyl] -4-chl6ro-3-inethyl-pyrazole, trif luoroacetic 
acid ' / - 

: ■ 5,.. ' : _ ' : , :-, ■. ■ . ■ ; ^ ■ 

Part A. Preparation of 4-chloro-l- (3 ' cyanophenyl) -3-inethyl-5- 
- _ , ( (2 ' -t-butylaminpsulf onyl- [1, 1 ' ] 

yD-aminocarbonyDpyrazble. ^ 

10 ^Chlorination of methyl-l- (3 'cyanophenyl) -3 -me thy 1- 

pyra2ole-5-carboxylate {255 mg, . 1 mmol) with NGS ' (139 mg/ 1 . 05 
mmol) in refliixing acetonitrile- (10 mL) for 3 " hours gave the- 
'desired 4-chloropyrazole carboxylate in quantitative yield. . 

•15 = 7.0 Hz. 2m, 2.35 (s; 3H)/1:28 (t, J = 7.0, 3H); LRMS: 290. 
(M+H) The ester in dichloromethane (5 mL)' was added to . a 
pretreated dichlorome thane (20 mL) solution of -2' -t-butyl- 
. . sulf onamide-biphenylahiline and' trimethylaluminum (2M in 

hexane, 1 mL) at O^C and the resulting mixture was warmed to^ 
. 20 room temperature overlS minutes then refluxed . for 3. hours: 

. The mixture was. quenchedwith water , extracted with CH2CI2 " (200 • 
mL); filtered through Celite. ;Tlie organic layer .was separated; 
' ■ washed with water, and brine and. dried over MgS04 .After ■ 

removal of the CH2CI2/ a. residue was purified, by column 
25 ■ chromatography with ethylacetate and methylene chloride (1:1) 
to. afford the title compound (330- mg, 60.3%) as a white solid.. 
„ lHNMR(CDCl3)8: 8.38 (s, IH) , 8. 17 (dd, J = 8,7, J-= 1.5 Hz, 

.1, - . .. . 1H) ,/7...Z8. |d,„ J .= i.5 Hz, IH), '7,.73-7.6?^.j 

8.4 Hz, 2H) , 7.60 (d, Lr.= 7.7 :Hz,^lH):, -7.55' (dd, J = 7.7 Hz, , J 
" 30'^ = 1:5 Hz, IH) ,\7.52/.{d, J = 8.7 Hz, 2H), 7 . 51-7 . 48 (m, IH) , 

' 7.29 (dd, J = 7.3 *Hz, J = 1.5 Hz, IH) , 3.62 (s,' IH)', 2.40 (s, ; 
3H) , 1.03 (s,' 9H) ; . LRMS:. 548 (M+H) . . ^ 

Part B. Preparation' of 1- (3-amidinophenyl) -5- [ (2 ' - 
35 amihosulfonyl- [1,1'] -biphen-4-yl) aminocarbonyl] -4-chloro-3- 
methyl-pyrazole, trif luoroacetic acid , 
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The product of part A was then subjected to the standard 
Pinner amidine sequence to afford after preparation HPLC and - 
purification with CH3CN-H2O-TFA the title compound (350 mg) . 
4hnmR(CP30D) d: 8.09 (dd, J = '8.1. .Hz, J =^11 4- Hz/ IH) , 8.00 
(t, a = 1.8 Hz/IH), 7.81 (td, J = 7.7'Hz, J = 1.9 Hz,.2H), 
7.71 (d J =8.1. Hz, IH) , 7.64 (d, J= 8.4 Hz, 2H) , 7.59 (dd, J 
= 7.3- Hz, J = 1.4 Hz, IH) , 7.52 (td, J = 7.7 Hz, J = 1.4 Hz, 
IH), 7.42 (d, J = 8.4 Hz, 2H) , 7.32 (dd,- J = 8 . 4 Hz", J. = 1.4 
Hz, IH) , 2.36 (s, 3H) ; ESMS: 509.1 (M+H)+. 

Example 14 

1- (3-amidinophenyl) -5- ( (2 • -t-butylaminosulf onyl- [1, 1 f ] -biphen- 
4-yl ) aminocarlDonyl ) - 3 - trif luoromothylpyrazole 

Part A. Preparation of 1- (3-cyanophenyl ) -5-methyl-3-' ' 
trif luoromethylpyrazole . 

: 1, l;-l-Trifluoro-2, 4-pentanedione (1.35 mL, 11.2 iranol) -was ^ 
combined with 3-bromophenylhydrazine hydrochloride (3 g, 13.4 
mmol) in glacial acetic acid {20 mL) , 2-methoxyethanol (10 mL) 
and heated to reflux 2h.. The. solvents were removed in vacuo 
arid the residue was dissolved in ethyl acetate.. The ethyl 
acetate solution was washed successively with dilute HCl, 
sat'd NaHCOs, brine, .and dried (MgS04) • The crude material was 
purified. by flash chromatography on silica, gel using 
hexanes/ethyl acetate (8:1) as eluent . The product was an 
88/12 mixture of the two isomers with the desired 5- 
methylpyrazole isomer pre-dominating . This' mixture was 
combined .^with 1-methyl pyrrolidine {7 mL); and copper cyanide 
(1.3 g,,14.5 mmol) and heated to reflux overnight . The' 
reaction was cooled, diluted with ethyl acetate and filtered. 
The filtrate was washed with water and .brine and dried *(MgS04) . 
Purification by flash chromatography on silica gel afforded 
the desired 5-methylpyrazole isomer (0.66 g, 24%); 
^HNMR(CDCl3) 5: 7.81 (d, J=1.8Hz, IH),, 7.77 (m,2H), 7.67 (t,- 
J=8.06Hz, IH), 6.52 (s, IH) , 2.42 (s, 3H) ; MS (NH3) m/z .252.1 
(M+H-^) , '269.2 (M+NH4-') 



97, 



wo 98/28269 



PCT/US97/22895 



• Part B . . Preparation of 1- ( 3.-cyanophenyl ) .-5-hydroxyinethyl-3 - 
trif luoromethylpyrazole ■. ' 

•To , the compound obtained in .part A (0^65 g, 2 . 59 iranol) , n- 
5 ' bromosuccinimide (0 .48 .g," 2 .-7 mmol) , and benzoyl peroxide -(20 
mgs) were added -and the reaction mixture was heated' to reflux 
.'■ ^ in carbon^ tetrachloride (20 mL) for 6h. The reaction was 

cooled, filtered, and concentrated to yield the. crude bromide 
-The bromide was combined .with 1:1 dioxaneV Water (20 mL) and 
10 calcium cabonate (0.46 g, 4. .6 mmol) and heated on a steam bath 
for 6h. The reaction was cooled, filtered and the filtrate 
concehtrat^ed . The aqueous residue, was extracted with- ethyl 
acetate and dried (MgS04) . The crude product was plurif ied by , 

. 15 • (1:1) as eluent to' afford a yellow solid (0.31 g, -4*4%); 

lHNMR(CDCl3) 5: 8.07 '(s,lH), 8.01 (dd, J=2 . 2 , 8 . 05Hz , 1H)V 7.77 , 

, (d, J=7.7Hz, IH) , 7.68 (t, J=8.05Hz, IH) , 6.76 (s/lH), 4;72 
' ' ■ (d, J=5.85Hz, 2H) , 2 . 02 (t,J=5.86Hz, IH):; MS (NH3) m/z 268- 1, 

(M+H+), 285 (M+NH4+):* , \. . \ : 

. ' -20; . . A; ' ■ ■ V ^, _ ^. . ■ ' ■ ^ : ; ' / ■■ ^ / ' ' ' ' .' ' 

Fart C. Preparation of It {3-cyanopheriyl) -3- 

trif luoromethylpyrazole-5-carboxyli'c acid. - . . 

To the above alcohol ( 0 . 18 g; 'O . 57 inmol) was added 
25 / acetonltrile. ;(5' mL.) , sodium periodate ( 0 . 3 g, 1.4 mmol) in , 

• water (5 mL) , andone crystal of ruthenium (III) chloride , 
hydrate. The reaction was stirred for 18h at. room ■ ' 
temperature . _ The^ 7^^^ filtered and coricentrated. ' The 

- aqueous .residue was • extracted with ethyl acetate: and dried- 
3 0, (MgS04) to give 0.. 1-7 g (89 . 9%) of acid . lHNMR^(CDCl3+pMSO-d6) 8: 
7.82, (.d,J=l-. 47Hz) 7.,78 (dd, -J= 8.0,1.47H2, IH), 7.63 ' 
(t,J=7.3,8.42, IH), 7.29 ..(s,lH) ; MS (ESI- )* m/z 280 . 2 (M-H) . 

Part D. Preparation of , 1- (3-cyanophenyl) -5- ( (2' -t- 
■ . 35 butylaminbsulfonyl- [1, 1' ] -biphen-4-yl) aminocarbonyl) -3- 
trif lubromethylpyrazole.. 
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To the acid (0.35 g, 1.2 mmol) in methylene chloride was 
added oxalyl chloride (0.15 mL, ,1.7. mmol): -and. 2 drops- of DMF. 
The reaction was ' stirred f or 2h at room, temperature then' 
concentrated in. vacuo . The acid chloride was combined with 
2 • -t-butylsulfonamide-biphenylaniiine (0.38 ^g, 1.25 mmol), 
methylene chloride (10, mL) , and N/N-dimethylaminopyridine • 
(0.38 g, 3.1 mmol). The reaction was stirred overnight at 
room temperature. Thes. reacti'on was washed with dilute 
HCl,sat'd NaHCOs, brine and dried (MgS04) • The 'crude product- 
was purified by flash chromatography on silica gel using ^ 
hexahes/ ethyl acetate ( 1; 1) , as eluerit , to .af f ord 0 . 41 g (58%) 
of a yellow f oam. ipiNMR (CDCla+DMSO-de) 5: 9 . 88 (s,lH), 8.18 
(dd; J=7.69,1.47Hz; IH)*, 7.87 (d, J=l ..83Hz //^IH) /; 7 . 79 (m, 4H), , 
7.64 (m,3H) , -7.50 (m,3H) ; 7 . 30' (d,.J=7 . 3Hz; IH) , 3.67^ 
(s, IH) : 1. 02. (s .9H) ; MS (ESI) m/z 590-.14 (M-t-Na) . ^ ' • 

Part' E: Preparation of . 1- (3-amidinophenyl ) -5-,( (2 ' -t^- 
butyiaminosulf onyl- [1 , 1 ' ] -biphen-4-yl ) aininocarbonyl ) -3 - 
trif luoromethylpyrazole . - / - 

The product from part D was then subjected -to the 
standard Pinner amidine sequence to obtain the title compound 
after preparative HPLG (acetonitrile/water, containing 
0.05%TFA) as colorless crystals (46% yield) . . ^HNMR (DMSO-de) 5: 
10.85 (s,lH), 9.47 (s,,1.5H) , 9.20 ( s , 1 . 5H) , . 8 . 05 (s,lH),.8.04 
(dd, J=7. 69, 1.84Hz, lH),-7.96 (m,2H), 7.82 (d, J=7.69H2, IH) ; 
■7.75 (s.lH),, 7.68 (d,J=8.79Hz,2H), 7.62 (m,2Hj, 7.39 (d, 
J=8.43Hz, -2H) , 7.32 {s+m,3H) ;. MS (ESI) m/z. 529.03 (M+H*^) ; 
Analysis calculated for. C24H19F3N6O3S1 (TEA) 1.2 (H2O) 1: C 
46.40; H 3.27; N 12.30; found C 46.11-; H 3.06; N 12.05. 

Exan^le 15 ^ 
1- O-amidinophenyl) -4-methpxy-5- ( (2 ' -aminosulf onyl- [i, 1' ] - 
biphen-4-yl) aminocarbonyl) -3 -trif luoromethylpyrazole 

Part A. Preparation of 1- (3-brom6phenyl ) -4-methoxy-5-methyl- 
3 -trif luoromethylpyrazole . . ' ' 
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3-Broinophenylhydrazine (9.4 g,, 50.5 itimol) and 
trif luoroaqetaldehyde hydrate (8.7 g, 75 iranol) were heated to 
idO^C' for ihV The reaction was cooled,, diluted with methylene 
chloride/ washed with brine and ^ dried (MgS04V.' To the crude 

_ \ ^_ 5 hydrazone was added 40% aqueous pyruvic >ldehyde (22 .'6 . g, 126 
mmol) , 'MgS04,. (13 g) , butyl acetate (150 mL) and several drops 

of acetic-acid and' the.reaction was heated to reflux 
' ' overnight The reaction Vas filtered and concentrated. The 
' residue was dissolved in,, IN NaOH and extracted 'with diethyl 
10 . ether. The aigueous layer was acidified with HCl and extracted 
' with, ethyl . acetate and. dried (MgS^ 

(11.3 g; 70%) 'was .collected, - To the solid was .added acetone 
(50 mL) / K2CO3 (7 .3 .g, . 53 ■ ihmol) , and ioddmethane ' ( 8 . 8 mL/ 14(3 

15 ^ reaction was- filtered, ^concentrated, and the crude product was 
purified by flash chromatography on" silica gel using ■ 
„ ' hexanes/ethyl acetate (4:1)" as eluent to afford 6.9 g. (60%); of 
; yellow oil . . lHNMR(CDCl3) 5: 7 : 65 (d, J=1.83Hz., IH) , 7. 58 

/(dd;j=2.2,6.96H2, IH) , 7.39,(s+m,2H.) /■ 3.85 '(s,3H) , 2.31. 
: . 20 (s;3H) ; MS (H20/GC) m/z 335-337 - (M+1I+) , 1 - / 

Part B .V -Preparation of vl- (:3-cyanophehyl) -4-methoxy-5-methyl- ' 
3-trif luoromethyl pyrazble . ■ . 

25 lr- (3-Bromophenyl) -4-methoxy-5-methyl-3-trif luoromethyl 

" pyrazole (6.9. g, 20.6 mmol)/ and CuCN (2 8 g; 30.9 mmbl) were 
- .. .combined in N-methylpyrrolidinone . (12 mL) and heated' to reflux 
, .for 18h,, . Thelreact^^^ 
: ' - ; Vith ethyl acetate.. " The 'organic layers were washed with" ' 

30 water,' brine and dried • (MgSG4) . . The prbduct was purified by 

flash chromatography on silica gel using hexanes/ ethyl 
acetate (4:1) as eluent to afford 4.'2 g (72%) of yellow solid. 
lHl^(CDCl3) 6: 7 .79 (s , IH)" , 7 . 74 (m, 2H) , ■ 7 . 66 (d, J=7 . 3Hz , IH) , 
3.86 (s,3H);.2.35 (s/ 3H); MS ':(H20/GC) m/z 282 (M+H+) ; IR- (KBr) 

35 2232, 1588, 1320, 1170, 1120, 804 cm'^; Analysis calculated for 
' C13H10F3N3O1 : C 55:.52;\h .3 . 58;; 'IJ 14 .-94 ; found C, 55.44/ H 3.76; ■ 

• ' N 14.95. , . , ' ' • , : " 
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Part C. Preparation of S-bromomethyl-l- {'3-cyanophenyl) -4- 
methoxy-3 - tri f luoromethylpyrazole . 



" ' TO cne product of part B (2.65 g, 9.40 irunol) was added h - 
bromosiiccinimide (1.76 g, 9 .-90 mmol) ; CC14 /d5 mL) and loenzoyl 
peroxide (10 mg) . The reaction was heated to reflux for 4h, 
then cooled and filtered. The .crude bromide was dissolved in 
1:1 dioxane/water . (20 mL) and CaCOs (1.7 g. 16.9 mmol) was 
added. The reaction was stirred at room temperature 
overnight. The product was purified by flash chromatography 
on silica gel, using hexanes /ethyl acetate' (2:1) as eluent to- 
afford 2.2 g (79%) solid. A sample was recrystallized from ' 
methylene chlbride/hexanes, ^HNMR (CDCI3)' 5: 8.10 '(m,lH); 8:05 
(dd,J=8, 1.46Hz. IH) 7.74 (d, J=7 . 7Hz , IH) / 7.66. ^ 

. (t, J-7;.69Hz,lH) , 4.67 . (d, J=5 . 13Hz /2H) , 3.95 (s,3H), 2.17' ' 
(t,J=5.13Hz, ,1H) ; MS , (ESI)..m/z 288.2 (M+H*^ ); Analysis ■ • 

■ calculated for C13H10F3N3O2 : C 52*53;. H 3.39.; N 14.14; f ound C- 

'52'.35; H 3:21; N 14.13. 

Part D. . Preparation of Ir (3-cyanophenyl) -4 -methoxy-3- v / ' 
trif luoromethylpyrazole-5-carboxylic acid., 

, To the product of part C (0.64 g, 2.2 -mmol) in CH3CN (5 / 
mL) at O^G was added sodium periodate -( d. 98 g,'4.5 mmol)- in ' - 
water (5 mL) followed by one crystal of . ruthenium ( III ) . 
chloride. ^ The reaction was stirred cold for 3 0 minutes, then 
at room temperature for 3 0 minutes. . The reaction was 
concentrated, and partioned. between ethyl acetate . and dilute 
NaOH. The ethyl, acetate layer was . dried ' (MgS04 ) , ; f ilterd and 
concentrated to afford the aldehyde (0.42 *g, 66%). The basic 
layer was acidified, extracted with ethyl acetate and dried ^ 
(MgSO^) to afford the carboxylic acid (0.16 g ,23%). To the - 
aldehyde (0.42 -g 1.40 mmol) was added -ethanol (50 mL) , 
silver nitrate (0.48 g, 2.8 mmol), and 0 . 5N NaOH (12 mL) . The 
reaction was stirred 3h, then filtered through celite and 
concentrated. The aqueous layer was extracted with ethyl 
acetate and dried (MgS04) to yield the title compound (0.4 g. 
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91%)': ..lHNMR{CDCl3+DMS0-d^) 6:- 7.80 (m, 3H) / . 7 ..61 (m; 1H)/4.01 

(s, 3H) * ' . . * ;. , : 

..Part E.. -Preparation of 1- (3rcyanophenyl) -4-inethoxy-5- ( (2 ' -t- 

5 , butylaminosulfonyl-ri^l'-] -fcip^ . / " 

' trif luoromethylpyrazole-5-rcafbo'xylic acid. 

To the acid of part D .(0.44 g, 1..4 mmbl) was added - 
methylene chloride (15 mL),,.oxalyl chloride (0.17 mL, .1'.9. 
10 mmol-): and 2 drops of DMF.;- .The .reaction was stirred for 3h • 
. then ^; Concentrated, .r To : the crude acid chloride was .added . 2 ' -- 
■ t-butylsulfonamide-biphenylaniline (0.43 g, 1.4 mmol),- 
■ ' methylene' chloride (15 mL) , and . triethylamine (0.8 inL, 5.6 

; 15 'methylene chloride and washed with dilute HCl, sat'd NaHCOs, 
' . brine and. dried .(MgS04) to yield 0;. 6 g (52%.) foam; 

>HNMR(GDCl3)8: 9.03 (s, IH) , 8.18 (m,lH); 7 - 80 ■ (s , IH) , 7 , 78 
(m, 2H) , 7 . 66 (d, J=8 . 79Hz , 2H) , .7.65 (m, IH) 7 . 56 . (m, 2H) , ' 7 . 52' 
(d, J=8,79H2, 2H)/7;.27 (m, IH) ; 4 . 19. ( s , 3H) , 1 ^ 03: ( s 9H) .; MS 
- 20 ^(ESI) m/z- 598.4 .(M+H+); ^ ' V , - ^' 

Part - F . Preparation of 1- (3-amidinophenyl) -4-methoxy-5- ( (2 * - 
aminosulfonyl- [1, 1' ] -biphen-4-yl)aminocarbonyI)V3^ 
trif lupromethylpyrazole. - , ^ 

■25. ■ ■ ' '■ • , •/ ■ 

The product, from part b was subjected to the* standard. 
Pinner amidine sequence to obtain the desired berizamidine. 
: . after preparatiye HPLC (acetonitxil containing , ^ 

- ' . 0 . 05%TFA) vas colorless- crystal-^ (46%- yield) . ^ ,^HNMR (DMSO-de) 5; 
30 11.05 .{S.,1H), 9,49 (s ,* 1 . 5H) , 9 . 22 (s , 1 . 5H) / 8.03 (m,2H)', 7.89 
(m,3H),..7.65 (m+d,J=8. 05Hz, 4H), 7.39 (m+d,J=8.40H2^5H), 3.96 
.,(s,3H);,MS (ESI) m/z 559:4 (M+H-^) Analysis . calculated for , 
C25H2iF3N604S(TFA) : C 48.22; H;3.31;. N 12.50; found C 47.86; H 

3.34; N. 12.24. ; . ^ 
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Exanple 16 

1- {3-amidinophenyl) -3-met:hyl-5- (4 ' - (imidazol-l-yl- 
phenyl ) aminocarbonyl ) pyrazole 



Part A. Preparation of" 1- (4^aininophenyl) imidazole. ' 

1- {4-Nitrophenyl) imidazole (5 .0 g) and^ 200 mL of . methanol 
were combined to form a solution at ambient temperature. The 
addition of a catalytic amount of 10% palladium on carbon 
turned the solution into a. suspension . ' Placement of the 
reaction mixture under a hydrogen atmosphere initiated the C 
reduction. The reaction proceeded -overnight (15h) at ambient *, 
temperature. Filtration through a celite pad separated out' 
the catalyst. . Concentration of the filtrate under reduced 
pressure gave the title product as a pale yellow solid; (3.99 
g) . 1hNMR{DMSO d6) 5- 7.95 (s/ lH), 7. 45 ( s , IR) / 7 . 18 (d, 
2H), 6.99 rs,-lH), 6.60. (d, 2H)., 5.25 (s, 2H) ppm. 
LRMS(GC/MS) m/z 160 (M+H,. 100). 

Part 'B. Preparation of N- {3-cyanophenyl) -3-methyl-5- [ (.{4 ',- 
imidazol-l-yl) -phenyl) aminocarbonyl] pyrazole. 

To. 0.203 g of N- (3 -cyanophenyl ) -3-methyl.-piyrazole 5- 
carboxylic acid and 10 mL dichloromethane was added oxalyl 
chloride and 2 drops of DMF. The reaction proceeded 
overnight . Concentration of the reaction mixture and 
placement under high vacuum gave the crude acid chloride which 
was then coupled to the product of part A under standard 
conditions to afford after standard' purification techniques 
the title compound. (0.118 g) :^ ^HNMR (DMSO-dg ) 5:. 10.73 (s/.lH) 

9.35 (s, IH) 8.13 (s, IH) 7.95 (s/ lH) 7. 90-7.6O (complex/ 8H) 
7.00 (s, IH) 2.30 (s, 3H) ppm. LRMS(ESI) m/z 369.2 (M+H, 
100). HRMS(NH3^CI) calc . 3 69 . 146384 fpund369 . 145884 . 

Part C. Preparation of N- (3-amidinophenyl) -3-methyl-5- [ ( (4 ' - 
imidazol-l-yl ) -phenyl ) aminocarbonyl ] pyrazole . 
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Standard transformation of the benzonitrile obtained in part B 
to the benzamidine" via the ethyl imidate: converted 0..H3 g, of 
benzonitrile to 0.070 g of the benzamidine bis -TFA salt after 
• ; HPLC purification. >HNiyiR(DMSb-d5) : 10.65. ('s, IH) 9.40 (s, 2H) 

' 5 .9-.00 (s, 2H) 8.19 (s, , IH) 7.-90 '{s IH)- 7 . 80-7 .55 ' (complex, 8H)\; 
7.06 (s IH) 7.00 (s IH) 2 . 30 (s , 3H) ppm: LRMS{ESI) ' m/z 386.1 
. „..(-M+H,,. 2) ^93 .7 (1001 HRMS (F/^) calc. 386 : 172933 / found • , 
. 386.173388: ■ ' , ' ' " ' - . , ' * ■ 

10 •• ■ ' Example 17 

1- (3-amidinophenyl) -3-ixiethyl-5- [ U ' - ( 
sulf onylmethyl ) phenoxyphenyl ) aminbcafbony 1 1 pyrazole 



^- 15 ' {2: ' -sulf onylmethyl) phenoxyphenyl )aminocarbbnyl [pyrazole. 

' . Coupling of 4- (2 ' -sulf onylmethyl) phenoxy-l-aminophenyl, 
with 1- (3-cyano)phenyl-3-methyl-5-pyrazole carboxylic acid via 
standard acid chloride protocols described previously afforded 
^ 20 ; the title ' coiipoyrid; 8 , 05 ;,{dV- IH) 82 (s, 

'y.-'.-'^ : . -IH), 7.78 (d, IH)-, t.65 (d, 2H) 7 .55^ (m; '4H):, 7.10 (d, 2H) ,^ 
.V , .. 6.95 (d, 2H), 6.65 (s , IH) , , 3 . 32 ( s , 3H) , i2.4G (s,' 3H-) ppm; - ' 

Ammonia mass spectrum analysis- m/z ' (rel . intensity) 490 .. 
■ ; - (M+NH4'^/ 100) . ' " ■ • . : . " - ; ' 

Part B . Preparation of 1- (3-amidinophenyl) -3-methyl-5- [i4 - 
. (2' ' -sulf onylmethyl) phenoxyphenyliaminocarbonyi] pyrazole 

' ■ " "Subject in Pinner " 

3d amidine reaction sequence afforded after preparative HPLC 

(acetonitrile: water containing* 0 . 05% TEA) the title compound 
: as colorless/crystals/ 1h]^(DMSQ d6)'' 5: . 10.64 (s., IH) , 9.43 

. ; ' ts; 2H), 9.08 (s, 2H), 7.95 (m, 2H)., 7 , 83 (d, IH) , ^7.75 (d, 

; . '2H), 7.67:*(m, 2H) , 7.34 (t,2H)' 7;i7' (d, 2H).. 7,03 (s, lH), 

,35 6.98 (d, IH) , 3:'35 (s, 3H)", ' 2.34 (s, 3H). ppm; ESI mass , ^ . - 

spectrum analysis m/z (rel. 'intensity) 490 (M+H, 100); high . 
: / resolution mass spectrum calcd for .CHNSO 490.153564, found, 

. ■ - 490.153759 . . 
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, Bxample 18 

1- O-amidinophenyl) -3-inethyl-5- [ (2 ' -amino sulf onyl- tl^ 1 ' 1 - 
bipiien-4 -yi ) methylcarbonyl J -pyrazole 

Part A. Preparation of 1- (3-cyanophenyl) -5- [ (4 ' - 
bromophenyl ) methylcarbonyl ] -3 -methylpyrazole . 

To zinc dust (0.19 g, 2.9 mmol) in THF (3 mL) was added 
several drops, of dibromoe thane and the. mixture was heated to 
reflux for 5 minutes,, then cooled to O^C ; To the activated 
zinc was added 4-bromobenzyl bromide (0 v59 g, 2.3 mmoiy in THF 
(6 mL) dropwise over 5 minutes; The reaction was- -stirred at 
O^c for 2h and then.it was camnulated ..into a THF (5 mL) ^ 
solution of LiCl (0.2 g, 4.7 mmol)' and CuCN (0.21 g, 2.3 mmol) 
at -'780c. The mixture was wanned to :-100c for 5 minutes/ then 
cooled to. -780c and the acid chloride of 1- (3-cyanophenyl) -5- 
carboxy- 3 -methylpyrazole (0.45 g, 1.98 mmol) in THF (5 mL) was 
added. The reaction was allowed to warm to room temperature ^ 
overnight. The reaction was diluted with- ethyl acetate and 
washed with sat* d NaHCOs, brine, and dried (Na2S04) . The 
product was purified by flash chromatography on silica gel' 
using hexanes/ethyl acetate (2:1) as eluent to. afford 0,15 g 
(17%) solid: lHNMR{CDCl3)5: 7.67 (dd, J=l'.83, 6.96Hz, IH), * 

'7.62 .(s,..,lH),. 7.54 (m,2H). 7.49 (d, . J=8 . 42Hz, 2H) , 7.13 (dy. 

J=8.42Hz, 2H), 6.90 (s, IH) , 4.10 (s/ 2H) , 2 . 39 (s,3H); MS 
(NH3) m/z 380-382. (M+H)"^, 397-399 (M+NH4)-^. ' . 

Part B. Preparation of 1- (3-cyanophenyl) -5- [2 ' -t- 
butylaminosulfonyl- [1, 1 ' ] -biphen-4-yl ) methylcarbonyl] -3- ^ 
methylpyrazole. 

A mixture of the bromide above (0.14 g, 0.37 mmol), 2M 
Na2G03 (1 mL) , 2-t-butylsulfonimide boronic acid (0.13 g, 0.50 
mmol) and 1:1 ethanol/ toluene (15 mL) was degassed with 
nitrogen for 15 minutes. Tetrakis { triphenylphoshine) 
palladium (2 mg) was added and the reaction was heated to 
reflux for 18h. The reaction was concentrated and the residue 
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was taken up in ethyl .acetate, washed with water and dried. 
(MgS04). The product was purified by flash chromatography on 

silica gel using hexanes/ethyl acetate (2:1) as eluent tp 
, af ford 0 .19 g (100%) of a clear viscous oil': ^HNMR (CDCI3) 5":- 

,5 /8.18 (dd, J=1.46,7.69H2, IH)-, 7.68 (m, 2H) , 7 58^ (m, 2H)\ 7.52 
(d, J=8.40Hz, 2H) , 7.51 (m; 2H) , 7.34 (d, J=8.05H2, 2H)., 7:33 
(m,^ IH), 6.95, (s/.lH), 4.21 (s, 2H) , 3:48 (s, 1H)V 2.40 (s; - 
3H) , 0.97 (s, 9H) ; MS (ESI) m/z 535.19 (M+Na)+. 

10 , Part C : ' Preparation of 1- (3-ainidinophenyl) -3-methyl-5- [ (2 ' - 
aininosulf onyi- [1 , 1 ' ] -biphen-4-yl)rnethylcarbonyl] -pyrazble . 

' The title compound, was obtained in 37% yield" following 

15 lHNMR(DMSO-d6)8: 9.'39. {s,, 1.5H), 9.03* (s, 1 . 5H) , 8 . 03 (dd, • 
: ■ J=7.32,1.83H2, IH) 7.85 (m. ,2H) , 7.68 (m, 2H) ; 7.59 (m, 2H) , 
7.44 (s, IH), 7:36 {m* 7H); 4.34 (s, 2H) ,-2:34; (s, 3H) ; MS 
(ESI) m/z 474.18 (M+H)+. 

20 Example 19 . \ 

1- (3-ainidinophenyl) -5-1(2 ' -aminosul 
yl) axoinocarbonyl] -1, 2, 3-tria20le 

The, title compound, was ^obtained as colorless crystals 
■25 from N-^1 (meta-cyanophenyl ) -1 , 2 , 3-triazpie-2 -carboxylic acid 

(Sheehan et . al . J, Amer. Chem. Soc. 1951/ 73/ 1207) following 
the general method . described previously: '-^-HNMR (DMSO . d^) 8: 10.9 

, (s,lH) ,^^.9.49 (.bs,1.5H^ (bs , 1, 5H);, 9 . 60 JSjlH) , ;.8.11 . 

- ^ ' (s, IB) ,8.06-7.95 (m,3H)., 7.88-7.80 (t. IH) , : 7 , 69-7 . 56 (mr3H) ; 
.30 , 7 .38 (d, '2H) , '7 .29 (bs^ :3H) ppm; ESI mass spectral analysis 
m/z rel. intensity) 463 (M+H, 100); High resolution mass 
spectrum analysis calcd. for C21H19N8SO3 463.130084, found 

463.129575. ■ " ' ' * 
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Exanple 20 

1- (3-aiaidinophenyl) -5- ( (2 ' -trif luoromethyl- [1, I V] -biphen-4. 
yDaminocarboxiyl) tetrazole, trif l uoroacetic acid salt 

Part A: Preparation of 1- ( 3-cyanophenyl ) -5- [ ( 4 ' -bromophenyl ) 
aminocarbonyl] tetrazole. 

4-Bromqaniline was dissolved in CH2CI2 (25 mL) 
Trimethylaluminum (2 M. in heptane 7.0 mL, 14 mmol) was added 
slowly. -The mixture was stirred at room temperature under N2 
for 15 min. Then, a solution of 1- (3Tcyanophenyl) -5- 
carboethoxy-tetrazole (0.77 g, 3.16 mmol) in CH2CI2 (25 mL) 
was added (prepared in part A of Example 24) . The mixture was 
stirred at room temperature over the weekend. The reaction 
mixture was quenched carefully with IN' HCl . It was diluted 
with CH2CI2 and washed with water and brine, it was dried over 
MgS04, concentrated, -and chromatographed on silica gel (eluted 
with CH2CI2) to give 0.30 g of the desired product/ 
lHNMR(DMSO-d6) 5: 6.05 (q, 4H); '7.85 (t, IH) ; 8.10 (t, 2H) ; 
8.35 (s, IH) 11.5 (s, IH) . MS .(NH3-CI) 386 (M+NH4)+- ' 

Part B. Preparation of 1- (3 -cyanophenyl ) -5- ( (2 ' - ' "- ^ 
trif luoromethyl - [1,1 ' ] -biphen-4-yl) aminocarbonyl ) tetrazole 

The material from Part A (0.30 g, 0.813 mmol) and 2- 
trif luoromethyl phenylboronic acid (0 .2 g, 1. CI6 mmol) were 
dissolved in EtOH/toluehe (4.2 mL/10 mL) . The mixture was 
stirred at room temperature and bubbled N2 for 30 min. Then 
K2CO3 (0.82 mL of 2 M, 1.63 mmol); tetrabutylammonium bromide 
(13 mg, 0.04 mmol) and tetrakis ( triphenylphosphine) - 
palladium(O) (46 mg', 0*. 04 mmol) were added. The mixture was 
refluxed under N2 for 4 hours. The reaction mixture was 
cooled and filter through celite. The solvent ^ was removed. 
The residue was dissolved in EtOAc, washed with water and 
brine, it was dried over MgS04/ concentrated and 
chromatographed on silica gel* (eluted with CH2CI2). to- give 
0.35 g of the title compound. . ^HNMR (CDCI3) 5: 7.15 to 7.95 (m, 
12H); 9.15' (s, IH) . MS (NH3-CI) 452 (M+ira4 ) . 
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Parte. Preparation of 1- (3-ain_idinophenyl)--5- { (2' - • ' 

trif luoromethyl- [1 , 1 ' ] -biphen-4-yl ) aminocarbonyl:) tetrazole, \ 

trif luoroacetic acid salt. . . 
■5 ■ " ■" . _ ■ ' • • ■ ; . ■ 

' ; , The material from part B was dissovled in 10 mL anhydrous 

CHCI3 and lb mL anhydrous CH3OH. The mixture, was cooled in an 

' ■ . ice-bath and HCl' gas was bubbled-in- until the solution was 
saturated. The reaction mixture, was sealed and kept at 

10 refrigerator .for .12 h. The solvent was removed and the solid 
was dried under yacuum. The solid was . redissolved in 20 mL of 
anhydrous CH3OH and ammonium acetate. '{ 0 . 63 g, lOeq) was .'added.' 

The mixture was, sealed and stirred at room temperature for 12^ 

— _h-.— -The-so^iyent-was-r '■ 

15 ^ CH3CN/H26/TFA and purified by reversed phas HPLC* to give . 

150.0, mg of the desired product. lHNMR{DMS0-d6) 5: 7.30 to, 
8.25. (m, 12H) ; 9.20 (s> IH) ; 9.50 (s/ IH) ; 11.55 (s, IH) . MS 
(ESI) 452.2* {M+H)+. 

20 , ^ Example 21 , r ' 

1- (3-amidinophenyl) -5- ( (2 ' -aminosulf onyl-3-chloro- [1, 1 • 1 - 
biphen-4-yl)methylthio) tetrazole, trifluoroacetic acid salt 

Part A. ■ Preparation of 1- (3-cyanophenyl) -5-thio-tetrazole 
25 ■ . / . . . - ; . ■ ■ 

m-Cyainophenylthioisocyanate (3.20 g, 20 mmol) was 
dissolved in 40 mL of CHCI3/ The mixture was heated to 
dissolve the starting material, and- a solution of NaN3 (2.64 g, 
80 mmol ) in 3 0 mL of H2O. was added . The mixture was ref luxed 
30 under N2 for 1.5h. The mixture was cooled and' the, two layers 
were separated. The aqueous layer was acidified with cone. 
HCl. The white precipitate was filtered 1 and dried to give 
3.33 g of the desired, product . ^^H1^3MR(acetone-d6) 8; 7'.86 (t, 

IH); 7.97 (d, IH) ; 8.38 (d, IH) , 8 . 53 ' (s IH) . 
35 ' : - . ' 

Part b1 Preparation of 2 ' -t-butylamihosulf onyl-4--bromomethyl- 
3-chloro- [1, 1 * ] -biphenyl. . ■ . 
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2 • -t-Butylaininosulfonyl-3-chloro-4-methyl- [1, 1 » ] -biphenyl 
was converted to the bromo-.compound by relaxing in NBS/CCI4. 

Part C , Pi eparation ot 1- (3-cyanophenyl) - 5- ( (2 ' - t- 
5 butylaminosulfonyl-3-chloro-tl, 1 * ] -biphen-4- 
yl ) methyl thio ) tetrazole . 

1- (3-Cyanophenyl) -5-thio-tetrazole (0.22 g, 1.08 mmol) 
and 2 * -t-Butylaininosulfonyl-4-bromoinethyl-3-chloro- [1, 1 • ] - 
10 biphenyl (0.45 g, LOS mmol) were added together with 20 mL of 
THF. Triethylamine (0.15 mL,, 1.08 mmol) aws added and the 
mixture was refluxed under N2 for 3 0 min . The solvent was 
removed,, the residue was dissolved in CH2CI2 and 

chroma tographed on silica gel with 3 0%. EtOAc in hexane to. give 
15 0.40 g whi tie foam. -^HNMR (CDCI3 ) 6:. 1.03 (s, 9H) ; 3.58. (s, . 

IH); 4.82 (s, 2H); 7 . 26 (d, IH) ; . 7 : 37 (d, ' IH) ; 7 . 53 ■ (m, 3H) ; 
.7.75 (d, 2H) ; 7.82-7.92 (m, 3H),-8.16 (d,.lH). MS (ESI) 539,3 
(M+H) , ' 

20 Part D. Preparation of 1- (3-amidinophenyl ) -5- ( (2 ■ - 
aminosuifonyl-3-chloro- [1, 1 • ] -biphen-4- • 
yl) methyl thio) tetrazole, trif luoroacetic acid salt - , ^ 

1- (3-cyanophenyl) -5- [ (2 '-t-butylaminosulf onyl-3-chloro- 
!5 [1, 1; ] -biphen-4-yl)methylthio] tetrazole- (0.24 g, 0.45 mmolj 
was dissolved in 20 mL of CHCI3 and 2 mL of anhydrous CH3OH. 
The mixture was cooled in an ice-bath and HCl gas was bubbled- • 
in until the solution was saturated. The reaction mixture was 
sealed, and stirred at room temperature for 12. h. The solvent- 
0 was removed and the iso lid was dried under vacuum. The solid 
was redissolved in 10 mL of anhydrous CH3OH and ammonium 
acetate (0.21 g, 6 eq) was added. The mixture was sealed and 
stirred at room temperature for 12 h.. The solvent was 
removed. The solid was dissolved in CH3CN/H2O/TFA and 
5 purified by reversed phase HPLC to. give 0.11 .g of the title - 
compound. ^HNMR (DMSO-de) . 5: 4^79 (s, 2H) ; 7.30-7.69 (m, . 8H) ; 
7.90 (t, IH) ; 8.02 (m, 3H) ; 8.11 (s, IH) ; 9.20 (s, 2H).; 9.48 
. (s„ 2H) . MS(ESI) 500.2 (M+H)> . 
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Examples 22 and 23 
1- (3-amidinophenyl) -5- [ (2 ' -aminosulf onyl-3-chloro- [1, 1 ' ] - 
biphen-4-yl)methylsul£oxide] tetrazole, trif luoroacetic acid 
5 salt (Example 22) and 1- (3-amidinophenyl) -5- [ (2 ' - 
rnninosulf onyl-3-chloro- [1, 1 ' 3 "biphen-4- 
yl)inethylsulfonyl] tetrazole, trifluoroacetic acid salt 
(Example 23) 

10, 1- (3-amidinopheriyi) -5-1(2 ' -amihosialf onyl-3-chlbro- [1, 1 ' ] - 

biphen-4 -yl) methyl thio] tetrazole, trifluoroacetic. acid salt 
(80.0 mg, 0.13 inmol) was dissovled in 10 mL of metharior. ' 
6xone. (0.32 g, 0.52 mihol) was added. The mixture was stirred 

-^7— — a.t:Troom---tem^ 

15 .filtered and the solid was washed with methanol . * The filtrate 
. was concentrated and then dissolved in CH3CN/H2O/TFA and 

purified by reversed phase HPLC. to give 48 mg of the the - 
sulfoxide and 23 mg of the sulfone.. ^HNMR (sulfoxide-, CH3OH- 
d4)-5:. 5.08 (q, 2H); 7.25-7.32 (m, 4H> ; 7 . 50-7 . 63' (m, 4H) ; 

20 7,85 (m, '2H) ; 8.00-8.10 (m/'3H) . 'MS{.ESI) ' 500 . 2 ' '(M+H) . 

-^HNk^(sulfonyl,DMSp-d6) 5r ■5.37 (s, 2H) ; '7 - 30-7 . 69 (m, 7H) ; /. 

7 . 82-8 .10 (m; 5H) ; 8 .20 (s , IH) -9 ,18 (s , '2H) ; 9 . 52>(s,. 2H) ^, 
' MS{ESi). 532'.2 (M+H)-*-. 

Example 24 

1- (3-amidinophenyl) -5- [ (2 ■ -aminosulf onyl- [1, 1 • ] -biphen-4- 
yl)aminbcarbonyl] tetrazole, trifluoroacetic acid salt. 



Part A. Preparation^ of 1- (3-cyanophenyl) -5-carboethoxy- 
tetrazole. 

;3-aininpbenzohitrile (5.0 g, 42.3'mmol) was dissolved in 
CH2CI2 (100 mL) . Triethylamine (6.5 mL, 46.5 mmol) was added 

' followed by". ethyl oxalyl chloride (4.73 ;mL, 42.3 mmol). The 
35 ' mixture was stirred at room temperature , under N2 for 15 min. . 
It was diluted with GH2CI2 and washed with' water and brine: 
the CH2CI2 solution. was dried over MgS04 and concentrated to a 
tan solid (6.33 g). The amide .{3.00 g, 13.72 mmol) was then. 



25 ^ 



;30, - 
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- refliixed 20' h with a solution of triphenylphosphine (5..4,-g, 
20.58 ininol). in 50 mL' of CCI4.. The solution was stirred at 0°C 
for 15 min before the amide was- added. The reaction mixture ■ 



was copiea and hexane was added. -The precipitate was filtered 
5 off. . The- filtrate was. concentrated to a solid. It was then ' 
dissolved -in lOO^ mL of CH3CN and NaNa . (0 .89 g,. leq) was added. 
The mixture was stirred at room temperature under N2 for 12 h. 
The solvent was removed. The solid was dissolved in EtOAc and 
washed with water and brine.. , It was dried" over MgSP4 and 
10 concentrated, and chroma tographed on silica gel(eluted with 

CH2CI2) to give 2.50. g of the desired product . ^HNMR (acetone- 
de) 6: 1 , 24 ( t / 3H) ; .4 , 3 8 (q, 2H) 7 , 90 (t, IH); 8.11 (m, 2H) ; 
8.24 (s, IH) . MS(DCI-NH3) 261 ' {M+NH4 ) 

15 Part B. Preparation of 1- (3-cyanophenyl ) -5- [ (2 ' -t- 

butylaminosulfonyl- [1., i; ] -bipheh-4-yl) aminocarbonyl] tetrazole.* 

2 * -t-Butylaminosurf onyl-4-amino- [1, 1 • ] -biphenyi .(0 .25, g, 
0. 82 mihol) was dissolved in 10 mL, of anhydrous CH2CI2 , and 

20 trimethylal\iminixam (1.64-mL.of 2.0 M solution in heptane) was 
: added., slowly. The mixture was stirred at room temperature- 
under N2 for 15 min, and 1- (3-cyanophenyl ) -5.-carboethoky-^ 
tetrazole (0.20 g, 0.82 mmol) was added. The reaction mixture/ 
was stirred at ropm temperature under N2 for 18 h. The 
25 reaction was quenched carefully with ,0..1N aqueous HCl . .It was 
diluted with CH2CI2. and washed with water and brine. The 
organic solution was then dried^ over MgS04, concentrated, " and 
chromtographed on silica gel (5% EtOAc/CH2Cl2) to give 0.22 g 
of the desired product. MSCESI) 502.3 (M+H)+. 

30 ■ ■ 

Part C. Preparation of 1- (3-amidinophenyl) -5-[ (2 ' - 
• aminosulfonyl- [1,1' ] -biphen- 4 -yl) aminocarbonyl ] tetrazole , 
trif luoroacetic acid salt 

?5 The material from Part B was dissolved in -20 mL of , 

anhydrous CHCI3 and 5 mL of anhydrous CH3OH. The mixture was 
cooled in an ice-bath" and HGl gas was bubbled- in until the 
solution was ''saturated; The reaction mixture ^was sealed , and 
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stirred at room temperature for 12 h. ' The solvent was 'removed 
and, the solid was dried under vaciiiom. .The solid was \ 
redissblved in 10 mL^ of anhydrous CHsOH and ammonium" aceitate 

(0.34, g; 10 eq) was added. The mixture was sealed and stirred 
. 5 at .room temperature for 12 h. ' - The solvent ' was:- removed. :• The 
" solid was dissolved in .CH3CN/H2O/TFA and purified by. reversed ; 

^ . phase ,HPLC to give 80 . 0 mg. of the desired product . , i'hnMR(DMSO^ 
d6).5: 7:.28 (m, 3H);'7.37 (d/ 2H); 7,60- (rn, 'ZHf; 7 :78 (d. 2H) ; 

'7/89 (t; IH); 8.02 (,t, 2H j ; * 8 . 15 (d, IH) ; 8 . 20 (s/lH), 9.14 ' 
(S, 2Hy; ;9.50 (s/ 2H) ;11.52 (s; iH) MS(ESI) 463 . 3 (M+H) + /■ 

Examples^ 25-48, 'shown in Table la below/ were prepared^ 
using the above described procedures. 

• ->■ ■ E3cainple-'49 ' /- 

3 -Methyl - 1 - ( 3 - amidinophenyl ) - 5 - ( 4 ' - ( 4 ' ' -chlorophenyl ) thiazpl - 
2 ' ryl ) aminocarbonyl ) pyrazole 

Part Av Preparation ..of 3-methyl:-l- (3-cyanophenyi) -5- (4 ' - (4 ' 
chlorophenyl ) thiazol-2 ' -ylaminocarboriyl ) pyrazdie., , ' . ' _ 

1- (3-cyanophenyl) -3-methylpyrazole-5-carboxylic acid (7G. 
mg, 0 .31 mmol) was reacted with ■2-amirio-4- (4 < - 
chlorophenyl) thiazole' .{168, mg, 0.8. mmol), in the presence of 
DMAP (191 -mg, .1. 5 mmol ) .and BOP .reagent (benzqtriazol-l- " : 
yloxytris,( dimethylamino ) pbosphonium ' hexaf luorophosphate , 442 
mg, -1 inrnol).- -in SO^C for l"6h to give the title ■ 
compound (100 mg, ,7.7 %J ... J /. .. ^ , , . .J ■ 

Part B. ' Preparation ^bf 3 -me thyl-1- (3 -amidinophenyl) -5- (4 • . 
(4' ' -chlorophenyl) thiazol-2.' -ylaminocarbonyDpyrazole,. 

A Pinner reaction under standard procedures was useid to 
form the title compound ( 3 9 mg , 17% ) : ^HNMR ( CD3OD) 5: ' 7 ,93 (d , J 

35 = 1.8 Hz, IH) , 7.90 (d, J = 8.8 Hz,^ 2H) , 7;,'86 (dd, jy.= 7.3 Hz, 
: J = 1.8 Hz, iH).,' 7.79-7.77 (m, 1H)'.:'7.70 (t, J = 7.7 H2,^1H),' 
7.44 (s, IH) , 7.38 (d,. J .= 8 . 4' Hz, 2H) , . 7 . 07 ' (s , IH), 2.38 (s, 
3H) ;/ HimS-' 437 . 0951 (M+H)"^.: ■ ' 

• ' ' ' * • 112' . ^ 
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Example 50 

1 - ( 3 - amidino ) phenyl - 3 ^methyl - 5 - [ ( 2 ' - trif luor omethylsulf ide- 
[1/ 1 • ] -biplien-4-yl) £uainocarbonyl] pyra2ole 

Part A. Preparation of 2 ' -trif luoromethylthio-1- 
aminobiphenyl . 

Palladium catalysed Suzuki cross-coupling methodology of 
4-aminotrif luoromethylacetyl-phenylboroni.c acid with 2-bromo- 
1-trif luoromethylthio-benzene afforded 2 ' - trif luoromethylthio- 
, 1-aminotrif luoromethylacetyl-biphenyl in 72% yield; 
lHNMR(CDCl3) 5: 8.53 (bs . IH) , 7 . 78 '(d, J=:8Hz/ IH) , 7.62 (d/ 

J=8Hz, 2H), 7.48-7.60 (m, :'1H), 7. 29-7,. 46 (m-, 5H) ppm; 19p ^MR 
{CDC13)' 5: , .-42.5 (s, 3F) and -76.2 (s, 3F) ; Ammonia CI mass 
spectrum m/z (rel-int. ) 3 83 (M+NH4**", 100)- 3 66 (M+H,\100) . . 
Saponification (IN.NaOH in methanol) then afforded the title 
compound in, 8.0% yield; ^HI^ (CDCI3 ) , 5 : . .7 .77 (d;- J=8Hz, IH) , 
7.30-7.55^ (m> 4H) , 7.09 (d/ J=4Hz, 2H)*, 6.70 (d/ J=8Hz , 2Hj , 
.3.69-^3.80 {bs, 2H) ppm; Ammonia CI mass spectrum m/z (rel. 
int.) 256 (M+H, 100) ; l^F NMR (CDCI3 ) 6: ' -42 . 5 Vppm. 

Part B. Preparation of 1- (3,-cyanophenyl) -3-methyl-5- [ (2 ' - . , 
trif luoromethylsulf ide- [1,1* ] -biphen-4-yl ) aminocarbonyl] - 
pyrazole. : ' . * 

Coupling of the product obtained in part A' with the 
pyrazole acid chloride as illustrated' in Example 10 then- 
afforded the desired coupled phenylnitrile analog in 75% 
yield; iHNMR(CDCl3) 5: 8.13 (bs, IH) , 7.70 (dd, J=1.8 & 7.4Hz, 
1H-) , .7.51 ^m;' 2H) / 7.48 (t, j=7.7Hz, 2H) / 7.38 (t, J=7.6Hz, 
2H) , 7.28 (m, 2H), 6.67 (s, IH) , 2.36 (s, 3H) ppm; ESI mass 
spectrum m/z (rel. irit'..) 501 (M+Na, 92), 479 (M+H, 100); ■'"^F 
NMR (CDCI3) 6: -42.4 ppm. • 

Part C. .Following the Pinner amidation reaction protocol as' 
illustrated for Example 10 afforded the desired benzamidi'ne 
compound in 50% yield after preparative HPLC (reverse phase, 
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CHsCN-water) as colorless crystals; ^HNMR (DMSO-de) 5: 10.7 (s, 
IH), 9.43' (bs, 1.5H), 9 . 07' (bs , . 1 . 5H) 7 . 98 " (s IH) . 7.89-7.65 
.(m/ 8H), 7.58-.7.49 (m/ 2H), 7'.35 (d, J=8Hz, ;2H) , 7.04 (s, IH) , 
2.37 (s/ IH) ppm; ESI mass spectrum m/z (rel. int.) 496 (M+H, 
. 100); HRMS calcd for C25H21NSF3SO 496,141892, -Found 496. 142995. 

Exaii5)les 51 and 52 
1- (3-amidino)phenyl-3-inethyl-5- [ (2 ' -trif luoromethylsulf oxide- 
[1, 1 « ] -biphen-4-yl) aminocarbonyllpyrazole "(Example 51) and 1- 
10 (3-amidino)phenyl-3-methyl-5- t (2'-trifluorcmlethylsulfonyl- 

[lvl' ] -biphen-4-yl)aminocarbonyl]pyrazole (Exan^le 52) 

The product obtained in part C of Example 50 was 
subjected ^tor^^ 

15 9:1 to afford a mixture of the sulfoxide and sulfonyl , 

products. Preparative HPLC (reverse phase, CHaCNrwater) . , 

afforded pure sulfoxide .in 45% yield (colorless crystals after 
lyophilization) ; lHNMR(DMSO-d6)5: 9.40 (bs, 1.5H), 9,-04 (bs,. 

•■2H) , .8 .08 (d, J=8Hz , IH) , 7 . 96 ( s IH) , 7 . 84-7 . 68 (m, 8H) , ■ 
20 7 .50 (m,' 3H) , '7,04. (s, " IH) , , .'2.35 (s,' 3H \ 

spectrum m/z 512;" The sulfonyl product waas also obtained as 
■ . -colorless crystals in 15% yield (colorless crystals after 
/ lyophilization) ; iRNMR'tDMSO-de) 8:. 9 . 43- . (bs , . 1 . 5H) , 9.07 (6s, . 
.2H) , 8 , 23 Md, IH) , 7 .99 (m, IH) -; 7:. 98 (s; IH) , 7 . 89-7 . 69 (m, 
25 7.H), 7.55 (d, j = 8Hz, IH), 7.'26 (d, 'J=8Hz,' IH),- 7.04 (s, lH),' 
2.37 (3, 2H).ppm; ESI mass spectiom ,m/z 528 . 1 . :'■ 

J Ex^Xt©le_53....... ,,.^.1, J, _ . 

1 - ( 3 - aMdiho ) phe^ 
( carboxymethyl ) phenyiaininocarbonyl 1 pyrazole . 

Methyl -4 -amino -benz Gate was .coupled to the pyrazole- acid 
chloride via the method illustrated'- for Example 10" to obtain 
the benzonitrile coupled product -in quantitative yield. 
; lHNMR(CDCl3) 5:' 8.01 (d, J=8Hz, 2H) , * 7.97 (s., IH), 7.80 (s, 

IH) , *7;78-7.53 (m, ' .4H) , , 6 . 70 ( s , IH) 3 . 90 (s , ' 2H) , 2.39-(s; 
3H) ppm; ESI .mass spec turn m/z (rel, int.) 361 (M+H, 100) ; The 
nitrile was then subjected to the Pinner amidine reaction- , 

. , 114 . 
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sequence as illustrated for Example 10 to obtain after 
preparative HPLC separation the desired product in -50% yield 
(colorless crystals) ; ^HNMR{DMS0-d6) 5: 9.4 0 (bs, 1.5H), 9.18 
(bs, i.bH), 7.91 (m, 3H) , 7.86-7.64 (m/ 6H) / 7 . 08 ( s , , IH), . 
3.81 (s, 3H), 2.37 (s, 2H) ppm; ESI mass spectrum m/z (rel. 
int) 378 (M+H, 100); HRMS calcd for C2-0H20N5O3 3.78 . 156615 , 
Found 378 .158283 . , 



Elxan^le 54 

1 - ( 3 - amidino ) phenyl -r 3 -me t hy 1 - 5 - [ 4 ' - ( N, N- 
diinethylaiiiinocarbbnyl ) phenylaminocarbonyl ] pyx-azo^ 

^ The coupled benzonitrile pyrazole methyl ester obtained 
above * was subjected to saponification (LiOH, . THE /water)" 
followed by acidification -(IN HCl) to obtain the corresponding 
carboxylic acid product which* was then coverted to the 
dimethyl amide derivative via its acid chloride. Following the 
Pinner amidine reaction protocols adopted for Example 10^ then, 
afforded the desired product as colorless crystals'- in 50%. . 
yield) ; lHNMR(DMSO-d6) . 5: 10.7 (s, IH) ; 9.40 (bs, 2h6, 9.04 , . 
(bs, 2H) , 7.96' (s, IH); -7.84-7.68 (m,* . 6H) , 7 . 38 (d/ . J=8 . OHz , . ; 
2H), 7.03 (s, IH), 2..95'"(bs, 6H) , 2.36. (s, 3H) ppm; ESr mass / 
spectrum m/z (rel. int.) 391 (M+H, 100). 

ExfiTopie 55 

1- (3-ainidino)phenyl-3-methyl-5- [4 ' - (N,N- 
dimethylaminosulf onyl) phenylaminocarbonyl] pyrazole 

Coupling of 4-amino-N, Nydimethylbenzene-sulf onamide with 
the pyrazole acid chloride" obtained for Example 10 a;f forded 
the desired benzonitrile-pyrazole coupled product in 90% 
yield.' 1hnmR(CDC13) 5: 8.09 (s,, IHO/ 7.80-7,65 (m,. 7H) , 7..54., ' 

(m, IH), 6.77 (s/lH), 2.71 (s, 6H)^ 2,.40 (s. 3H) ppm; Ammonia 
CI mass spectrum (rel. int) 4lQ (M+H, 100). Subjecting the ■ 
nitrile obtained above to the Pinner amidine reaction protocol 
as illustrated for Example 10 afforded the desired product in 
70% yield as colorless crystals following preparative HPLC ^ 
(reverse phase , acetonitriie : water ) purif ica:tion . ^HNMR(DMSO- 
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; de) 8: 10.8 (s;- -IH), 9 .39' (bs\ I..5H), 9 . 17 (bs /: 1 , 5H) , 7.89 (m, 
\ 3H); 7"^79 (m, IH) , 7 . 77^7f p (m/ 4H) i; 7 ,06 (s, IH), 2.30 (s, ' 
3H). , 2:45. (s; 3H) ppih; .ESI mass' spectum m/z (rel. int) . 426 
(M+Hv .100),.. . 

Examples 56 and ,57 
1- (3-amidino)phenyi-3-metiiyl-5- I (4 ' -tert" 
butyla2ninosulfonylphenyl)aiiiinocarbonyl]pyrazole (Exainple 56) 

. and l-{3-amidino)phenyl-3-methyl-5- t (4'" 
10 aiainosulfonylphenyDaminocarbonyllpyrazole (Example 57) 

: Coupling .of 4-amino-N-tert-^butylben2ene-sulf bnaitiide with 
the pyrazole acid chloride obtained for Example lO. afforded ■ 

-'^ ;^^^-^the^Mesired"''GOupl:ed^be^ Id'^r -^--r^ 

15 ; lHNMR(C:pGl3)- 5: '8.35 (bs, IH) 7 .77 (m; 4H) , 7 71 (m. IH) , . 

7.69-7.64 (in,,3H) / 7 .'53 ( t; IH) , 6 . 89 - (s / IH) > 2 . 39* (s, 3H), 
1.20. (s,v9H) ppm; ESI. mass spectrum m/z (rel. int. ) 460 (M+Na,.. 
. ' -100), 438 (M+H, 20) . Subjecting the nitrile obtained above, to 
. ^ the Pinner amidihe reaction protocol as illustrated f or . , 
20 Example ^10 .afforded the; desired product in. 5%^' yield, as 
■ .colorless crystals following preparative, HPLC- {reverse phase, .. 
acetpnitrile: water) purification. ^HNMRiDMSO-de )- 5: 10.8 (s,/. 

IH), .9.41 Cbs, 1.5H); 9 .20 (bs / i , 5H) . 7 . 97 (s, IH), 7.84-7.77 
^ (m, 9H) , 7.47 . (s,- IH) , 7.08 ( s , .IH) , 3 .73 (sV IH) , 2.35 (s, 

25 . "3H);ppm; ESI mass spectrum m/z (rel. int.). 455- (M+H, . 100) . 
. The de-tertbutylated sulfonamide was- obtained in 3 0% yield 
(colorless, crystalsy; ^HNMRiDMSO-de) '5: 10.85 (s, IH) , 9.40 
' (bs,^ 4f,- 7.^95 (s, IH); -7, 89-7. 66.^ (m, 7H) , 7^.07 (s, IH) , 2.34- - 
(sV 3H) .ppm; ESI mass "spectrum '3' 81 , ' J, . ' ' 

.30 ^ - ■ , ■ ■ ■■ ■ ' ' ' \. ■ '.^ '" ' ■ ' ; - • ■ 

Exainple 58 * \ 

1- (3-amidino) phenYl-3-methyl-5- [ (4 ' -trif luoromethylphenyl ) - 

aminocarbonyl ] pyrazole 

'35 ^ . * . Coupling . of 4 -amino-l-trif luorome thylbenz with the 
acid chloride obtained in Example 10 afforded the desired 
benzonitril.e -precursor in '80% yield. . iHNMR (CDCI3 ) . 5: 8.17 (s, 
IH) / 7.79 (s, IH) 7.75-7.50' (m/'7H) , 6/73 .(s,;.lH) , 2.39 (s, 
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3HX ppm; Ammonia CI mass spectrum 388 (M+NH4, 34), 371 {M+H, 
100) . Subjecting the nitrile obtained above to the Pinner 

amidine react ion protocol as illustrated for Example 10 

afforded the desired product in 60% .yield as colorless- 
crystals following preparative HPLC (reverse phase/ 
acetonitrile: water) purification. ^HNMR (DMSO-de) 5: 9.40 .(bs/ 
1.5H), 9.20 (bs, 1.5H) , .8,09 .(s/ IH) ; '7.90 (s,, IH) , 7.83-7.75 
(dd, J=7.6 '& 8.4Hz) , 7:68-7.53. (m, 4H) , 6.97 (s, lH)/2.29 (s, 
2H) ppm; ESI mass spectrum m/z (rel. int.) 388.1 (M+H, 100); 
HRMS calcd for G19H17N5F3O 388.138520, Found 388.139013. 

Exaznpie 59 

1- (3-ainidino)phenyl-3-inethyl-5- [ (4 ' -benzylsulf onylpiperidyl) - 

eunlnocarbonyl] pyz^azole 

Coupling of 4-amino-l-ben2ylsulf onylpiperidine with, the 
acid chloride obtained in Example 10 afforded the desired • 
* coupled product which when subjected to the Pinner amidine 
reaction protocol as illustrated for Example 10 * afforded; the 
desired product in 15% yield as colorless crystals following ' 
prepar;ative HPLC (reverse phase/ acetonitrile: water): 
purification. ^HNMR (DMSO-de) .6:. ,9 , 40 (bs, 1.5H), 9.00 "(bs, 
1.5H), 8.59 (d, J=8H2, IH) , 7.86 (s,lH), 7,77 (m, IH) , 7.75 
(m, 3H)V 7.38,, (m, '5H),. 6.79 (s, 1H),.^4.40 (s,; 2H),, 3-. 50 (bd, 
2H) , 2.73* (m/2H), 1.74 (m, 2H),.1.50 (m, 2H) , 2.28 (s, 3H). 
ppm; ESI mass spectrum m/z (rel. int.) 481 (M+H, 100); HRMS 
calcd. for C24H29N6 481 . 202186 . Found 481.201227. 

Kxainple 60 

1- {3-ainidinophenyl) -5- [ (2 • -aminosulf onyl- [1, 1 • j -biphen-4-yl) - 
N-methylaminocarbonyl] -3-inethylpyrazolo, trif luoroacetic acid 

salt 

Part A.- Synthesis of 1- (3-cyanophenyl) -5- [ (2 ^-aminosulfonyl- 
[ 1 , 1 ' ] -biphen-4-yl ) -N-methylaminockrbonyl] -3 -methylpyrazole . 

Standard coupling of 1- {3-cyanophenyl) -3-methyl-pyra2ol- 
5-yl carboxylic acid and 2-tert-butylsulf onamide-l-biphenyl-N- 
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" methyl aniline afforded a- yellow foam (67%) ^HNMR (CDCla) S: 8.i6 

. (d,. .j=7.69H2, 1H|, 7:.63 (m, 6H), 7.33 (m, 3H) , 6.83 (brd m, 

. ■ ; '2H)/6.23 (s, IH), 3.43 (s and m/.'4H) ,2.27 (s/ 3H) , • 1 . 02 (s, 

. 9H) ; MS (ESI) m/z 528.4 (M+H)^ 350.4 (M+Na)"^'. ' ; / 

' 5"'- ,: ^ _ : • ■ - - * ' . ; ^ ' 

Part B: The Pinner amidine. reaction "protocol as illustrated 
" for Example .10 afforded the, desired product*. ^HNMR (DMSO-de) 5: 

. 9.45 (s, , 1.5H) , 9.12" (s^.l.SH), 8.16 (d/j=7.69 Hz , * IH) , " 7 . 81 
(m, /7H), 7.30 (m, 5H) , 7 . 15 (m/ 2H) , 3 . 10_(s-, 3H) 2.12 (s, 
10; 3H) ppm; HRMS 489 .i708a6 (calcd) ; , 489 . 1702 89 . (obs ..). ; Analysis 
V / calcd for :C25H24N603S(TFA)l..l (H2O)0..3 C:52.74, H::4vl8, N.:13.57r 

found C:52.67, .H:4.28, N:13,:37V /\ . 

15 1- (3-ainidinophenyl) -5- [ (4 ' -fluoro- [1, 1 • ] -biphen-4-yl) - . 

aiidnocarbbnyl] -3-methylpyrazbie, . trif luor^ acid salt 

Part A. Preparation of 2-tert-butylsulf onamide-4-f luoro-1- . ^ 
biphenyl trif luoroacetamide.. ' * 

20 ' ■ ■ • . '■ V-,' \ ■ ' ' : ' . - ■ , ^ ■ ' 

standard Suzuki coupling between . l-bromo-2^.tert- 
butylsulf onamide-4-f luorobehzene (J. Iridian .Ghem. Soc . Vol. 
38, No. 2, 1961,117) and 4-trifluoracetamide-l-phenyl boronic 
^ acid.iafforded a solid (57%).. iHNMR(CDCl3) 5: 8.11 (dd, j=2.19, 

25 6.59H2/1H), 8.03 (s, IH) , 7 . 76 (m/ IH) , . 7;. 70 (d, j=8 . 79Hz , 

2H) , 7.61 (d, j=.8.79Hz, 2H) , ;7 . 30 (m, IH) , 4.78 (s/lH), 1.27'. 
(-S; .9H) ppm; MS (DCI) m/z 43 6 "(M+NH4 ) ^ ;." ■ \ 

, . . Analysis " calcd for. Ci8Hi8F4N2(53Si\ C :31 . 67 , H : 4 . 34; _N: 6:.7G , . 

\ . fbiind C : 5i;66 , hU^26 V N : 6 ."65'. " ^\ . - ■ . ■ ; - ■ 

30. ' ■ ■ • ^ r ■ ■ ' ' ^- • "-y-^-: ., " ^ . • r ■ ' ; \' 

Part B. Preparation of ,2-tert-butylsulfonamide-4-f luoro-1- 
biphenyl aniline. 

To the compound from part A (0.93 g, 2.2 mmol) in 
35 methanol was added 0'.5 M"LiOH (8 mL, 4 mmol) and heated to" . 
reflux 2h; The reaction was cooled and concentrated. The 
aqueous residue was extracted with CH2CI2V The combined organic 
layers, were washed with water, brine and dried (MgS04) to 
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afford 0.7 g (98%) .solid; mp=158-160 ^c, ^HNMR {CDCI3) 5: 8.07 
(dd, j=2.2, 6.96Hz, IH) , 7.66 (m, IH) , 7.40 (d, * j =8 . 43Hz , 2H) , 

4.75 (s/ IH) ; 3.80 (s, 2H) / 1.25^ (s/ 9H) ppm. MS (prr) m/7 
(M+NH4)*. . * - 

Part C: Standard coupling of 1- (3-cyanophenyl) -B-methyl- 
pyrazol-S-yl . carboxylic acid and 2-tert-butylsulf ohamide-4- 
f luoro-l-biphenyl aniline afforded a 85% yield of impure 
nitrile that was carried on to the next step. MS (DCI) m/z 531 
{M+H)'^,*549 (M+NH4) + . 

Part D: The nitrile from part C Was subjected to -the ■ standard 
Pinner conditions to give the title* amidine / ^HNMR (DMSO-dg) 5: 
'10-.7 (s, IH), 9.43 (s, 1.5H); 9.01 ( s , 1 . 5H) / ' 7 . 99 (m, 3H) , ' 
7.81 (d, j=7.69H2, 2H) , 7.81 (m/ 5H),- 7.68 (d, j=8 . 79Hz / 2H) , 
7,55 (t/ o=8.79Hz; IH) , .7.06 (s, IH), 2.27. (S', 3H) ;- .HRMS 
493.145814 (calcd) ; 493 , 145228 (obs.) . 

• ' • .'-Exainple -62 

1- (3-amidiiiophenyl) -5- [ [5- (2 ' -aminosulf onylphenyl)pyridin-2- 
yl]aminocarbonyl] -3-met:bylpyra2ole, tiriflubroace^ic acid salt 

Part A. Synthesis of l-.(3-cyanophenyl) -5- [ [5- (2 ' -t- 
butylaminosulf onylphenyl ) pyridin-2-yl] afninocarbonyl ] -3-^ 
methylpyrazole . , . • ' , . • 

Standard coupling of 1- (3-cyanophenyl ) *-3-methyl-pyrazbl- 
5-yl carboxylie -acid and 2-t-butylsulf onamide-l-pyridyl phenyl 
aniline afforded the title compound (44%), ^HNMR(CDCl3)6: 8.59 
(s, IH) , 8.37 (m, IH), 8.23 ( t , 0=8 . 42 / 2H) / - 7 . 94 (m, . 7H) , 
6,77 (s, IH) , 3.94 (s, IH) , 2.41 (s, 3H) , 1 . 10 ( s , ;9H) ppm, MS 
(ESI) 515.4 (M+H)-^. V, 

Part B: The above compound was subjected to standard Pinner 
reaction and HPLC -purification (35%) ^HNMR (DMSO-de) 5: 11 . 21 (s , 
IH) , 9.44 (s,. 1.5H) ; -9.23 (s; 1.5H), 8.37 (t,. j =1 . 47Hz , IH) , 
8.07 (dd, 3=7.30, 1.47Hz, IH) , 7.99 (d, j=7 . 69Hz , 2H) , 7 . 85 ' 
(m, 1H),."7.79 (dd, j=9.52, 2 . 20Hz , 2H) , 7 . 73 (d, j=7.69Hz, 
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1H),.7.69 {m, 2H) , 7.44 (s, 2H) / 7 . 40 - (dd, j =2 . 20 , . -7 . 69Hz , 
IH)., 7.18 (s/lH), 2.33.(s, 3H) ppm; HRMS. -476 . 150485 (calcd) , ■ 
476.149493 (observed) ; Analysis caled for C23H21N7O3S (TFAVl v9 

C:46.51, H:3.33, .N:14.17/ found C; 46. 60:. H:3.51v-:N:aM^Vl7. ^ 

Example 63 

(3-cyanophenyl) -5- [ [5- (2 ' -aminosulf onylphenyl) „ pyridin-2- 
yllaminocarbonyl] -3-methylpyrazole, trifluoroacetic acid isalt 

10 ■ l-(3-eyanophenyl)-5-[ [5-(2'-t- . 

butylaminosulfonylphenyl).pyridin-2-yl]aminocarbonyi] -3^^ . 
. methylpyrazole .,(0,18 g, 0.28 mmol) was heated, to reflux in 

trifluoracetic acid (6 mL) for 15 minutes. The reaction- was ' 

:zrrp::^ci6ncer^ 

15, (43%) of\the title compound.- . ^HNMRiDMSO-de) 5: 11.15 (s, IH) , 

.8.37 (d, j=2.20Hz,./lH) , 8.07 (m/ 3H) , 7 .89 (d, j=7 . 69Hz , , IH) , . 
7.82 (m;' 2H) , 7.70 (d/ j=8.05H2, IH) , 7.67 (m, 2H) 7.42 (s, 
IH), 7,40 .(dd/0=1.83,;6.96Hz, 2H), 7.18 (s, IH), 2.32 (s, 3H) 
. ppm; HRMS 459.123936 (calcd) 459.122035 (obs. ) ; Analysis 

20' calcd for C23H18N6O3S1 .(TFA)0..6; ,C:55.16, H:3.56, N:. 15. 95, found 

C:54.89, H:3.69, .N:15'.67,^ . ' 

■ " Ekanqple - 64 . , 
1- (3-amidinopheiiyl) -5- [ (2 ' -trif luoromethyl- [1, 1 ' ] -biphen-4- 
25 yl)aminocarboiiyl] -3 -methylpyrazole, trifluoroacetic acid salt 

Part A: . 2-Trif luoromethylbromobenzene and 4- ■ 
. trifluproacet . 
^ standard , Suzuki reaction to afford a 28% yield of. 2-- ' , 

•30. \trifluoromethyl-l-biphenyl trlf luoroa'cetamide, after , : 
,; purification -by flash chromatography oh silica gel using 

hexanes/ethyl " acetate (6 :1) as eluent. iHNMR(CDCl3) 8: 7 .90 * (s, 

IH), 7.77 (d; j=:7.69Hz, IH) , 7.64 (d, j=8.43H2, 2H), 7.58 (d/ 
• j=6.59H2, IH) . , ' * ■ 

35 . 7.51 (m, IH)-, 7.39 (d, j=8.42H2, 2Hj , 7.33 (m, - IH) ppm, MS 
(ESI) m/z 334 (M+H) + .. 2-trif luoromethyl-l-biphenyl 
trifluoroacetamide was hydrolyzed with base as described above 
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to give the free aniline (90%) which" was used in next step 
without purification. MS (DCI) m/z 238.1 (M+H)-^, 255.1 (M+NH4)*. 



Part B, Preparation of 1- (3-cyanophenyl) 75- (.(2 ' - 
5 trif luoromethyl- [1. 1 ' ] Tbiphen-4-yl ) -aminocarbonyl] -3 -methyl 
pyrazole. . 

Standard coupling of 1- (3-cyanophenyl) -3-methyl-pyrazol- 
5-yl carboxylic aqid and 2-trif luoromethyl-l-biphenyl - aniline 
10 afforded a yellow foam (50%) which, was used in the next step 
without purification. MS (ESI) m/z 447,3 (M+H)*. - , 

Part C: The nitrile from part B was subjected to standard 
Pinner conditions, purified via HPLC and freeze-dried to yield 
the title compound (32%) . . ^HNMR (DMSO-de) 5: 10.68 (s/ IH) , 9.44 
(s, 1.5H) , 9.10 (s, 1.5H); 7.97 (s, IH);/ 7.84 (d, j=7.7Hz, 
2H)/7..76 (m, 5H)., 7.67 (m, IH) , 7.40 (d,, j=7.33Hz, 1H),.7.31 
(d, ..j=8.40Hz, d), 7:04 (s, IH) , 2,35 (s,; 3H) ppm/ HRMS : . 
464.169820 (calcd), 464.171171 (obs:); Analysis calcd- for 
C25H20F3N5O{TFA) C.:56.16-, H:3.67, N : 12 .13 , f ouhd C : 55 . 77 ; 

H:3 .79; ,N: 11.85, V , - ' • 

ExaiDple 65 

1- (3-amiiiocarbonylphenyl) "5- [ (2 • -aminosulf onyl- [1,1'] -biphen- 
4 -yl ) aminocarbonyl ]- 3 -me thy Ipyrazole 

To 1- (3-cyanophenyl) -5- [ (2 ' -t-butylaminosulf onyl- [1, 1 • ] - . 
biphen-4-yl-aminocarb9nyl] -3 -methyl pyrazole 
(0.18 g, 0.3 6 mmol) was added concentrated sulfuric acid (5 
30 mL) , and reaction stirred for .48h. Ice . and water were added a 
solid precipitated. The mixture was extracted with ethyl 
acetate, washed with safd sodium bicarbonate and dried 
(MgS04) Purification by flash chromatography on silica gel 
using 1-10.% methanol in. methylene chloride as eluent afforded 
35 88 mg (52%) of the title compound, ^HNMR (DMSO-de) 5: 10.63 (s, 
IH), 8.12 (s, IH), 8.04 (m, 2H), 7.90 (m, IH), 7.69- (d, 
j=8.42H2, 2H) , 7 .62 (m, 5H) , 7.36 (d, j=8.42H2. 2H) 7 .32 (m. 
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IH) , :7 .24 (s, 2H) , 6.93 (sV IH) 2 .50 (s, 3H) ppm; " HRMS . 
476.139251 (calcd),. 476.139200. (observed). 

Example 66 

5 1- (3 -amidinophenyl ) -5- I {2 * -aminosulf onyl) -3-chloro- [1/1 ' ] - 

biphen-4 -yl ) aminocarbonyl ] - 3 -methylpyrazole 

Part -A: I- (3-cyanophenyl) -3-methyl-pyraz'ol-B^y;l carboxylic 
acid* and: 4-broino-2-chloroaniline were coupled via 
10 standard conditions (67.%) . IrnMRCCDCIb) 5: 8 .27. (d/ j=8 . 79HZ', ' 

/ IH) ,/8.17^ (s, IH)/ 7.82 (t/ j=l;80Hz, lH)v 7..75 (m, 2H)7.59 ' " 
{m, ,2H) , . 7.42 (dd, j=8.78, 2.2Hz, IH),' 6:72 (sV.lH), 2.41 (s, 
3H) ppm. 

15 Part B:- . The bromo compound from part A (0.4 g; 0.96 mmol) , 2-' 
t-butylsulfonamide phenylboronic acid ^(0 . 32 g, 1. 2 . mmol) 2M 
sodixjim carbonate (1- mL) ;. and 1:1 toluene /ethanol* were combined 
and degassed with nitrogen. Tetrakistriphenyphosphine , 
palladium(O) {1 mg) was added and the reaction refluxed for 

20 '18hv The^reaction 'was filtered, concentrated ^:,and extacted ' 
/with ethyl acetate, and dried {MgSG4} v Purification by flash 

: chromatography on silica gel using! :1 hexanes/ethyl acetate 
as eluent afforded 0.43 g (81%) . ^HNMRiCDCla) 5: 8.45 (d; 

j=8.42Hz, IH) , 8.32 (s; IH) , 8 . 18 - (dd, j = 1.47,-7..69Hz, IH) . 
25 ' 7.85 (d, j = 1..83Hzv IH), 7.79 (d.j = 8.05Hz, IH) , ^7/72- (d. ' . 

. 3=7. 69Hz,- IH), .7.61 (m, ^H) / 7 . 39 (dd] j=2 .20 , 8 . 79Hz* IH) , 
7,28 (m,^. IH) , .6.76, (3, 1H)V 3.67 (s, IH)/ 2.43 (s* .3H), 1.07 
(s, 9H) ppm. , MS (ESI), m/z 548.3 (M+H).-^, 570.3 (M+Na^. 

30 Part C: The nitrile from part B was subjected to the standard " 
Pinner conditions to afford the amidine (43%) . ^HNMR (DMSO-ds) 5: ■ 

10.36 (s, IH), 9.43 (s> 1..5H) , 9.09, (s / 1 . 5H) , 8 . 05 (dd, 
j-6.96, 2.20Hz, IH), 7;.96 (s, IH) , 7.82 (d, . , j=7 .'32Hz , 2H) , 
7.71 (m, IH) , .7.65 (m, 2H),.7.57 (d, j = 6 . 59Hz, IH) , 7.54 \s, 
35 IH), 7.46 (s, 2H), 7.39 ,(m, 2H) , 7.06* (s,* IH) , '2.35 (s, 3H)' 

ppm, HRMS .509 .116263 (calcd) , 509 . 117360 (observed) ;.^Analys is 
calcd for .C24H21CIN6P3S1 (TFA) (H2O) ,C:48.72, H:3.77, N:13.11, 

.. found C:48'.56, H:3. 53, N:12.75.' 
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Exanxple 67* 
l-(3-amidinophenvl)-5- r f2'-t:!rif1iir>ynTnft^ 

biphen-4 -yl ) aminocarbbnyl ] -3 -methylpyrazol , trif luoroacet ic 
5 acid sal^ 

Part A; N- (2-chlor6-4-broinophenyl) -1- (3 -cyanophenyl ) -3- 

methylpyrazole carboxamide (0.4 g, 0. 96 mmol) , 2- 

trif luoromisthylphenylboronic acid { 0 . 24 g, 1 . 2 , mmol IM sodium 

10 carbonate (1 mL) in 1 : 1 toluene/ethanol , { lo/mL) were degassed 
with nitrogen. Tetrakistriphenyphosphine palladium ( 0 ) . (1 mg).* 
was added and the reaction refluxed for 18h. The reaction was 
filtered; concentrated and extac ted with' ethyl acetate and 
dried (MgS04) - Purification by flash chromatography on silica 

15 gel using 1:1 hexanes/ethyl acetate ^ as .eluent . afforded 0.41 g 
.(90%).. iHNMR,(CDCl3)5:' 8.4.0 (d, /j =8 . 42Hz , IH) , 8.29 (s, IH) , 
7:85 (d, j=1.83Hz, IH) / 7."77 (d^ j =8 . 05Hz , ' 2H) , 7.71 (d,.. 
j=7.60Hz, IH) , 7,60 (t, j=8.05Hz, 2H) , 7,52 (t, j=7;69Hz, IH)., 
... 7.42 (d, j=1.84Hz, m)-; 7.29 (m, IH), 6,.75 {s\ 1H);-4.11 (s/ 

20 IH)/' 2.42- (s, 3H) ppm, -MS (ESI) m/z 481.2 (M+H)*/ 503, (M+Na)*. 

Part B: Ttie nitrile from part A was subjected to the 
standard Pinner conditions to afford the .amidine (36%) . 
_ lHNMR(DMSO-d6).6: 10.4 (s, IH) , 9.43 ( s , " 1.. 5H) , 9 . 13 (s, 1.5H>, / 
25 7,96 (d, j=l.'83, IH) 7-.87 (m, . 3H): 7.76 (m, 3H) , 7.62 (d, 

j=8.06Hz; IH) , 7.52 (d, j=1.83H2, IH) , 7.47 (d, . j =7 . 69Hz , IH) , 
7.34 (dd, j=8.42, 1.83Hz, IH) , 7.07 (s/lH),. 2.35 (s, 3H) ppm, 
HRMS 498.130848 (calcd) , 498.128257 (observed); Analysis for / 
• C25Hi9CrF3N50(TFA) calcd C:53 .00, H*:3 .29', N:11.44, found 
30 C:53.33, H:3:36, N:11.55. ^ 

Kxaznple 68 

1 - ( 3 - amidinopheny 1 ) - 5 - [ ( 2 • - aminosul f ony 1 -[1,1'] -biphen-4 - 
yl)aminocarbohyl] -3-n-butylpyrazole, trif luoroacetic acid salt 

35 

Part A. Synthesis of ethyl l- ( 3 -cyanophenyl ) -3 -n-butyl- 
pyrazol-5-yl carboxylase. ' , \ 



123 



wo 98/28269 



PCT/US97/22895 



Ethyl 2-methoxyimino-4-oxooctanoate (W.T. Aston, et al/ 
J.Het .Chem. , 30, (1993 ) 2 , 307 ) ( 0 . 69 g> -3 . O. nunol-) and, 3- ^ ^ 
cyanophenyl hydrazine hydrochlpride (0.66 g-, 3:9 mmol) were, 
combined in acetic acid (15 mL) and heated to reflux for 18h. 
5 The' reaction was concentrated and the residue was ' partioned 
between ethyl acetate and iWHCl. The organic layer was 
washed with water and dried (MgS04) . .A mixture, of iregioisomers 

{ca..9:l) was obtained and separated by flash chromatography " on 
silica ;gel using 4:1 hexanes/ethyl acetate. as eluent affording 
10 0.56 g (63%) of .the desired isomer as a yellow oil 

, lHNMR(Cpci3)8: 7.77 (d;- j=1.83Hz, IHy / '7 . 70 ..(d/ j=7 ,69, 1 . 83H2/ 

■ 2H) 7 .58 .(t, j-7\ 69Hz; IhV., •6.^8'a' -(^ . IH) , • . • * ;/ ' 

4.30 (q,. j = 6.'96Hz, 2H) , 2,72 ,(t/ j=7.69Hz, 2H) /^1..71 (m, 2H) , 

^l-.45-Cm-,^2H-),:,--l-,-32--(-t:,-.^ 



"15. ppm;MS (lX:i) m/z 298 (M+Hr: , \ • • • - • ' 

- Part B, Preparation , of 1- (3-cyanophenyl) -3Tn-butyl-pyrazol-5- 
. / yl carboxylic ' acid. .. . 

: 20 The ester; from part. A. (0\ 96 g,- 3 . 2. mmol) . was hydrolized" 

with IN NaOH (5 mL) in- .THF /water (5 mL) for 18h. .Acid-base 
•workup afforded 0.8 g (92%^) acid. .iHNMR (CDCI3) 6: 7 . 79 (d, ^ . 

/ j=1.83Hi:, IH), 7;75' (dd, ,j=i.lv 8.05Hz: IH)., 7,66 jd, 

j=7.69Hz/ 1H) , , 7.56 (t, j=7.69Hz, lH)/ '6.88 (s, IH) , 2,71 (t,, - , '\ 
"25 j=7.32Hz, 2H) 1.70 (m, 2H) , 1 . 45. . {m,;-2H) /' 0 . 97 ( t/ j =7 . 32H2 ; ^ 
3H) ppm; MS (DCI) m/z 270 ;(M+H) . . . - 

Part C: Preparation of 1- (3-cyanophenyl) -5- [ (2 ' -t- 
. butylaminosulf onyl- [1,1' ] -biphen-4ryl ) . aminocarbonyl ] -3rN- , , . 
■ 30 butylpyrazole. ' ' ' 

Standard coupling of ethyl 1- (3 -cyanophenyl) -3 -n-butyl- 
'pyrazol-5-yl carboxylate 2- t-butylsulf onamide-l^biphenyl 
^ : aniline' afforded a yellow solid (73%) , ^HNMR (CPCI3) 5: 8.17 (dd, 

'35 j=l.l, 7.69Hz," IH) / 8.03 (s, IH) , 7 . 82 ( s / IH) , 7.77 (d, 

j=8706', IH), 7.,68 Isid, ~ j=7,69Hz, . 3H) , 7 . 55 .(m;/ 5H) , 7 .31/ (dd, ' 
j=1.4, 7:7Hz,. IH), 5.7'6 (s, IH), 3^64 (s.lH), 2.77 (t, . / 
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j=7,69Hz, 2H), 1,75 (m, 2H), 1.44 (m, 2H) , 1.03 (s, 9H) , 1.00 
(t, j=7.69Hz, 3H) ppm. 

— Pa^t D. The . nicriie trom part A. was subjected to standard * 
Pinner conditions to afford 4:he title amidine (57%). ; - 
iHNMR(DMSO-d6)5: 10..65' (s, IH), 9.44 (s, 1.5H), 9.08 (s, 1^5H), 
7.83 (m,. 3H), -7;70 (d, ' j =9 . 15H2 , 2H)7,64 (m; 2H) •/ 7.37 (d, 
j=8,42Hz, 2H), 7.32 (d, j=7.32H2, IH)., 7.28 (sv 2H) , 7 . 06' (s , 
IH), 2,72 (t, j=7.69Hz, 2H),,1.71 (m, 2H) , 1.43 (m, 2H) , 0.97 
(t, j=7.33H2, 3H) ppm, ;hrMS 517.202186 (calcd) ,. 517.2,0*1333 
(pbs . ) ; Analysis calcd for C27H28N6b3S (TFA) {H2O) 0 . 8,'^^ C': 54 . 00, 
H:4:78, N:3.03;f6und G:54.23; H :'4 . 4 6 , N : 12 . 80 . 

KxaiDple 69 

1- (3-amidinophenyl) -5- [ (2 • -trif luoromethyl- [1, 1 • ] -biphen-4- 
yl)aminocarbonyl]-3-N-butylpyra2olo; trifluoroacetic acid salt 

Part A: Preparation of 1- (3-cyanppheriyl) -5- [ (2 ' - 

trif lupromethyl- [1,1'] -biphen-4-yl )'aininocarbonyl] -3-N-butyl 

pyrazole . ' . * . * V 

Standard coupling of ethyl 1- (3-cyanophenyl) -3-n-butyl- 
pyrazol-5-yl carboxylate . and. 2-trif luoromethyl-l-biphenyl 
aniline afforded the nitrile. ^HNMR (CDCI3) 5: 7.86. (s, IH) , 7.74 
• (m, 3H),-7.66 (m, 2H) , 7.56 (m, 4H), 7.33 (m, 3H) / 6^.69 (s, 
IH) , 2.76 (t, j=7.96Hz, 2H) , 1.75 -(ih, 2H) , 1 . 44 (m, 2H) , 0 .98 
(t, j = 7.32Hz, 3H)'ppin; MS (ESI) m/z 489 (M+H) + . 

Part B: 1- (3-ainidinophenyl) -5- [ (2 ' -trif luoromethyl- [1, 1 • ] - 
biphen-4-yl) aminocarbpnyl] -3-N-butyl pyrazole was prepared 
from the nitrile from part A by standard Pinner conditions. ' 
3-HNMR(DMSO-d6)5: 10,00 (s, IH) , 9.43 (s, 1.5H), 9 . 02 ( s 1 . 5H) , 
7.96 (s, IH) , 7.84-7.70 (m, 7H) , 7.63 (t, j=7.69Hz, IH) , 7.40 
(d, j=7,33Hz; IH), 7.31 (d, j=8.42H2, 2H) , 7.08 (s,lH), 2.72 
(t, j=7.33Hz, 2H), 1.73 (m, 2H), 1.45 (m, 2H),.0.97 (t, 
j=7,33H2, 3H) ppm; HRMS . 506 . 216771 (calcd.), 506.214378 
(obs.); Analysis for C28H26F3N5O (TFA) (H2O)0.8: C:56.84, H:4.55, 
N:11.05, found ^C: 56. 99, H:4.41, N:10.99. ' 
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Exan^sle 70 

1- (3:-a2nidinophenyl) -5- [ [5- (2 • -aminosulf onylphenyl:)pyridin^ 
yl]aininocarbonyl]-3-n-butylpyraizole, trif luoroacetic acid salt 

5 ^ ; ■ . / : ' . ^ , , ■ ■ ■ ^ : ■ _ ■ _ ■ " ■ ' ; 

Part A: 'Preparation of 1- {3-cyanophenyl) -5- [ [5- (2 ' -tert-- 
butyl sulfonaminocarbonylphenyl ) pyridin-2 -yl ] -aminocarbonyl ].-3 - 
n-butylpyrazole.;./ ' • ' \ . 

10 ' . Standard coupling of 1- (3-cyariophenyl) -3-n-butyl-pyra2ol 

5-yl carboxyiic. acid and 5- (2; -tert- . ■ -.^ 

butylsul fonaminocarbonylphenyl) pyridin-2 -yl ainine afforded the 
nitrile (25%) . iHNMRCCDCls) 5:. 8.-59 (IH/.'s)', 8.37 (d, j=2.20Hz, 



15 7.70 (m..3H) 7.30 (ddV j=1.47, 9 . 15Hz IH) / 6.79 (s/ IH) ; 
3.95;(s. IH), 2.76 (V, j-7.33H2, 2H);' 1.73 (m. 2H), 1.47- 
(m.2H) 1.10 {s;9H)/ 0.98 (t, j=7 .33Hz, , 3H) ppm; MS (ESI) m/z 
557.29 (M+H)*, 579.27 (M+NH4) + . , 

20. Part B: 1- (3-ainidinophenyl) -5- [ [5- (2 * - . 

, . -aininosulf onylphenyl)pyridin-2-yl] aminocarbonyl] -3-n-^^^ 

' pyrazole, trifluoroacetic .acid salt' was prepared (51%) from ; 
'V * the nitrile' in ^part. A by standard Pinner conditions.; 

: • iHNMR(DMSO-d6)5: 11.21 ( s , . IH) . 9 . 43 ( s , 1 . 5H) / 9 . 04 ( sV 1. 5H), 
25 8.37 (d> j=2.20Hz'. 1H)\ 8.07 (dd, . j = 1.83, 7.32Hz./ IH)-, 8.02 > ■ 

(d, j = 8\79HzV- ,lH) , 7 . 96 ( s /.IH^ , 7 84, (m, 3H) , . 7 ,73 ' (d, ; ^ 
] : •j=7..69H2, IH), V7.86 (m. 2H). 7.44 (s/2H.), 7 . 40 (dd. =1 . 83 , ■ 
' 6.96Hz, IH), 7.24 (sy- 1H)\ 2~.70 (t, j -7.. 32H2 , . 2H) ; 1.69 (m, . 
2H) ! ,..0 .97 ;^(t, . j=Z.32H2,: ;3H) : pprri; ' HRMS 5 1 8 Tl^^^ 

'30^^ (calcd)V 518.195873 (obs . ) ; Analysis calc:d for 

C26H27N703S(TFA)1.5.: C:50.58, H:4".:17, N:14.24, f ound C: 50 ;76/ • 

H:4;i2, N:14.26. ■ ^ \ ' . 

Exanqple 71 

35 1- (B-amidinophenyl) -5- [ (2 ' -trif luoromethyl- [1,1'] -biphen-4- 
yiy aminocarbonyl ]- 3 -trif ludr<OTethyr-4-^ 
trif luoroacetic acid salt 
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Part- A: 1-O-cyanophenyl) -3 -trif luor6inethyl-4-methoxy-5- [ {2 * 
■ trif luoroinethyl-.[ 1 , 1 ' ] -biphen-4 -yl ) aminocarbohyl ] pyrazole , 
1HNMR(CDC13)6: 8.97 (s, IH) , .7.80 (t. 'j=1.83H2, ^ IH) , 7,76 (s+m. 
did; 7.G1 (d+iu, j =B.70Hz. ;4H)/7,50 ( t/ ' j =7 . 32Hz , IH) , 7,34 
(d+m, j=8.-0Hz, 3H) , 4.17 {s,- 3H) ppm; MS. (DCI) m/z 531.2 ' 
(M+H):^ . _ / ; . ' - ' • • ' • 

Part B :, .1- (3-amidinophenyl) -5- [ (2 ' -trifluoromethyl- [1 , 1 ' ] - 
biphen-4-yl) aminocarbonyl ] -3-trif luorpmethyl-4-inethoxy- 
pyrazdle, trif luor.oacetic acid salt. was prepared from the 
nitrile of part A by standard Piriner conditions. ^HNMRiDMSO- 
d6)6:- 11.06 (s, IH). , 9.'47 (sv i.5H), 9.. 15 (s /- 1 : 5H) ; 8 , 03 (s / 
lH)/7.92 (m, 4H), 7.75 (m, IH) , 7.70 (m, 3H) , 7.40 (d/ 
j=7.33Hz, IH), 7.33 (d, j=8.42Hz, 2H) , 3.96 (s, 3H). ppm; HRMS 
548,152120 (calcd) , 548 . 150458- (obs .) ; Analysis calcd for 
.C26Hi9F6N502.^(TFA)1.3 (H2O) 0. 5 : 0:48.75, H : 3 . 0.5 N: 9 , 94 , foxmd 
G:49.;04:, H:2.'70, N:9.85. ' 



Exai^ple 72 

1- (3-amidinophenyl) -5- L<2 ■ -trif luoromothyl- 
yl ) aminocarbonyl ] t3 - trif luorbmethylpyrazolo , trif luoroacetic 

acid salt 



t 1/1'] -biphen-4 - 



Part A: Preparation of 1- (3 -cyanophenyl ) -3-trif ludrome'thyl-5 - 
*( 4 -bromobenzerie) aminocarbonyl] pyrazole . * 

Standard coupling of - 1- (3.-cyanophenyl ) -3-trif luoromethyl- 
pyrazole-5-yl carboxylic acid and 4-bromoanilihe afforded the^ 
title compound in 77% yield ms' (DCI) m/z 452-454 (M+H)-^. 

Part B: Prepartion of 1- (3-cyanophenyl) -3-trif luoromethyl -5- 
[ (2 • -trif luoromethyl- [1, 1 -biphen-4-yl)^ 
aminocarbonyl] pyrazole, . . 

Standard Suzulci coupling of. the bromo compound from Part 
A and 2-trif luoromettiyl plienyl boronic acid afforded the title 
compound (80.7%). IfiNMR (CDC3) 5: 7.88 (m, 5H) , 7.65 ,(d. 
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j=8.-06Hz. 1H)> 7.59 (m, 4H) , 7 . 35 ' (d, . j=8 : 79Hz> 2H) . 7.29 '(s/; 
IH),. 7;15 (sv IH) Vppm; MS' (ESI),, m/z 501,2 (M+H) + . 

Parte:-- l-(3-amidinophenyl)-5-r(2:-trifluorometh^^ 
. V 5 biphen-4-yl) aminocarbonyl] - 3-trif luordinethyl-pyrazole, 

trifluoroacetic acid salt was prepared from the. nitrile in' 
part B by standard Pinner conditions. ^HNMR (DMSO-de) 5; 10.86 . 

/ : \is^'lH); 9,46 {s, 1,5H);.9,11 (s; .1.5H)/-8.05 

(d, j=8.06Hz/ 2H) , -7.84 ,(d, J=9.16Hz; lH)v-7.78 (m, 3H) , 7 . 73 '^^^^^^ 
10 (d, . j-s ! 43Hz, .2H) ,.. 7 ,63 (m^^^^ 7 ,.40 (d; j=7.. 69Hz , =1H) , 7 . 32^ . ' 

(d,> 'j=8^43Hz, 2H) ppm; HRMS 518 .141555 (calcd) , 518.141456 ' 
(obsj; Analysis calcd' for C25Hi7F6N50(TFA) 1.1:' C: 50. 82^; ^ ■ 

V' H:2.84v .N:10.89, f ound C :'50 . 57 , \H: 2 . 96 , : N : 10 . 75 . { . 

15 ■ . \ " ■ Example ;73"' ' I' ; . 

1- (3-amidinophenyl) -5- [ (2 • -sulf oi^^ 
yl)aiidnocarb6nyll-3-trifluorqmethyl-pyra^^ trifluoroacetic 

■■"7 . 'acid' salt. ■ 

" 20 Part- A: \ l-;(3-cyanophenyl ) -5- [ (2 ' -sulf onylmethyl-^[l > 1 ' ^ r 
, : biphen-4-yl) a^ 

- ^ Standard coupling of l-M3-cyanophenyl) -3-" ^ 

trif luoromethylphenyl and 2-sulfonylmethyr-l-biphenyl aniline 
. 25 afforded the 'nitrile ih 65%" yield. ■ ^HNMR (CDClaXS: -9 . 81 (s,,, - 

IH) / 8.24. (d/ j=8..06Hz/ IH)/ 7.86 {d,. j = 1.83Hz, lH)/ 7.82 (m, 
' .\ ' 4H)^/ 7.66^ (m,/3H) , 7.46 (s , -IH) ; 7.. 44 {d/ j =6 . 23Hz , 2H)', 7.37 . 
. (dd/' j=7.10, l.^eiHz,. IH) , 2.68 (s; 3H) ppm; MS (ESI) 533,11' 

.. ^(M+Na),^.'... ....J . , .... ... . ^. ........... . "\ .. 

/ 3p ■ ■ ' - ■ -^^ ; ■ . .. ■ ■ ■ - . ^ ■ ; ' 

Part B: The title compound .was' prepared from the nitrile in . 
part A by standard Pinner conditions, ^HNMR (DMSO-de) 5: 10.92 

(s, .lH) , 9 .47 (s, 1. 5H) ; 9 .27 (si 1.5H) , 8 .11 (dd, j=7 . '69 \ 
•l.lHz, IH), 8V06 (s, IH) , 7.97 (m, 2H) > 7 . 79 (m, 6H) , 7 . 41 v 
35. (s+m, 2H) , 2.85 (S; 3H)^ ppm; HRMS. 528 . 131721 (calcd) , 528.1331, 

(obs.:) ;:; Analysis caacd for C25H20F3N5O3S (TFA| (H20):0 . 6 : C:49.71v - > 

H:3.43/N:10.74, found C:49\48, H:3.35; N:10.97. ' ** 
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Exainple 74 

1- (3-axnidinophenyl) -5- [ (2 • -aminosulf onyl-3-broano- [1, 1 • ] • 
bipheii-4-yl) aminocarbonyl] - 3 -methyl -pyr az ole , t r i £ luoroac e t ic 
— — : ~ acid salt 

Part A: Synthesis of ' 1- (3-cyano)phenyl-3-inethyl-5- [ (2 ' -t- 
butylaminosulf onyi;-3-bromo- [1,1' ] -biphen-4-yl) aminocarbonyl] -, 
pyrazole. 

The . title compound was obtained by standard acid -chloride 
coupling, of 1- (3 -cyanophenyl) -3 -methyl -pyrazole acid' and 4- ' 
amino-2 » - t-butylaminosulf onyl-3-bromo- [1, 1 ' ] -biphen-4-yl 
(71%) . iHNMRCCDCla). 6: 8.44 (d, j=8.79Hz, lH) / 8.34 (s, IH) , 
8.18 (dd, j=1.47, 7.69Hz, IH) , . 7 . 84; (m, IH), 7.75 (d, 
j=1.83Hz, IH) , 7 .69 (m, IH) , 7.61 (m, 3H) , 7.43 (dd, .j=1.83, 
8.43Hz, IH) , 7.28 .(m, IH) , 6.77 (s, IH) , 3 . 66 (s , IH) , 2 . 43 
(s, 3H), ,1.08 (s, 9H) <ppm;MS (ESI) 614^616 (M+Na)*. 

Part B: The title compound was prepared from the nitrile in 
part A by standard Pinner conditions. ^HNMR (DMSO-de) 5:. 
iHNMR(PMSO-d6)5: 10.35 (s, ,1H) , 9.43 (s, 1.5H)S 9^.08 (s,* l.SH)', 
8.05. (m, lH), 7.97 (s, IH) , 7.81 (m, 2H) , 7 . 74 (d, j=7 .69 , 
IH) 7.70 (d, j=1.83Hz, IH) , 7.65 (m, 2H) , 7.53- (d, j=8.05Hz, 
IH), 7.46 (m, 3H), 7.37 ,(m, IH) , 7.05' (s, IH) / 2.35 (s, 3H) ; ^ 
HRMS. 553. 065747 (calcd) , 553 . 066135 (obs ,) ; Analysis calcd'for 
C24H2iBrN603S(TFA) (H2O)0.5: C : 46 . 16 , H : 3. 43 , N:12'.42, found 
C:46.06, H:3.15, N:12.14. 

, Exaxnple 75 

i- O-aminocarboiiylphenyl ) -5- ( (2 • -aminosulf onyl-3-broino- [1, 1 • 
biphen-4-yl) aminocarbonyl] -3 -methyl pyrazole, trif luoroacetic 

acid salt 

To 1- (3-cyano)phenylr-3-trif luoromethyl-5- [ (2 ' -t- 
butylaminosulfonyl-3-bromo- [1,1'] -biphen-4-yl) aminocarbonyl ] - 
pyrazole (Part A Example 74); (82 mg, 0,14 mmol), cooled to O^c 
was added cone, -sulfuric acid (5 mL) . The reaction was 
allowed to warm to room temperature and was stirred 18h. 
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Water was added and the reaction was extracted/with methylene, 
chloride. Purification' by 'HPLC afforded 35 mg (46%) of the 
title amide, ;iHNMR(DMSO-d6)6: . 10.27 (s/ IH) , 8 . 11 (s , IH) , ' " 
8.05 (m/" 2H) ; 7.90 . (d, j=7.32Hz, IH) , 7.68 (d, j=1.84Hz, IH) , ; 
7.64 (m, 3H), 7 . 56 ' (dd, j=8 / 2 . 2Hz , :2H) , 7.51 (s. IH) , 7.44 
{m/3H) , 7.36 (m, IH)., 6.96 (s, -IH) ;^ 2,34 (s; 3H) ppm; . HRMS ' ; 
'554 . 049762 (calcd) , 554 . 051045 (obs . )-. / 

Exaxngple 76 

l- {3-amidinophenyl) -3-ifiethyl-5- 1 (2 ' -aminosulf onyl) - [1, 1' ] - 
biphen-4-yl)methylcarb6nyl]pyrazole, trif luoroacetic acid salt 

Part A: Preparation of 1- [ (3-cyahopheny,l) -5- (4- . : ' . 

>romogh^y]^^ ~ - 

To zinc dust (.0.56 ;g/ 8.6 mmol) in THF (10 mL) was added 
5 drops 6'f 1, 2 -dibromoe thane. ' The mixture was heated to 
reflux "for 5 'minutes, "then* cooled to 0^0 arid 4- 
bromobenzy Ibr omide ( i . 85 g , 7 4 • mmol ) in THF ( 15 mL ) was added 
dropwise. The -reaction was stirred, at O^C for ■.2h,- then it was' 
'cannulated into . a suspension of LiCl ( 0 , 6 ■ g, 1.4 mmol ) , ' - 
CuCN(0,62 g, 7.0 mmol) and THH (20 mL) V After warming to -200C 
^'f or .5 minutes: the reaction was re-cooled to -78 and freshly; 
prepared l-( 3 -cyanophenyl) -3 -methylpyrazol-5-yl carboxylic , 
acid chloride , ,(X, 4' g, ;5.7 mmol) -in THF (15 .mL)> was added. . The 
reaction was allowed to warm to room temperature 'and strirred 
18h. The reaction was. diluted with ethyl acetate and washed'; 
with brine /and dried (Na2S04) . Purification by chromatography 
on^-s^^ us ing'2;l'hexanes/ ethyl /ace as eluent // /' 

afforded 0.62 g(28%) of the title , compound. ■ iHNMRCGDCla) 8: 7 . 67 
(dd- j=1.83, .6J96HZ, IH.) , 7.62 (s. 1H),.7.54 (m, 2H)/7.49 (d/ 
j=8.42Hz, 2H), 7.13 (d, ,j=8.42Hz, 2H) 6 , 90 .(s , 1H)>.4.10 (s, 
2H), 2,39 (s. ^Hj^ppm; MS (NH3-CI) 380-382 (M+H)-f. 397-399 ' 
{M+NH4):'. , ■ ... ■ ■ . . 

Part. B : ■ To the product f rpm part ■ Av ( 0;. 6 g, 1 • 6 mmol ) was 
added 2-t-butylaminosulf onyl . phenylboronic acid (0.57 g, 2.2 
mmol), 2M sodium cariionate (3 mL) ,in 1:1 ethanol/ toluene. The 
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reaction mixture was degassed with a stream of nitrogen for 15 
minutes. Tetrakistriphenylphosphine palladium (0.3 g) was 
added and the reaction was he ated to reflux for The 
reaccion was cooled, filtered and concentrated.' The aqueous 
residue was extracted with ethyl acetate, washed with brine 
and dried (MgS04) . Purification by chromatography on silica 
gel using 3:1 hexanes/ethyl acetate as eluent afforded 0.62 
g:(77%) of the title compound. imvny[R{CDCl3) 5:* 8.18 (dd, j=1.46, 
7.69Hz/ IH), 7.68 (m, 2H) , 7.58 (m,2H), 7.52 (d+m, j=8.40, - 
Hz,/4H), 7.34 (d+m, j = 8.05Hz, 3H) , 6.95^(s, IH), 4-.21 (s, 2H) , 
3..48 (s,. IH), 2.40 Cs/. 3H) , 0.97 (s, 9H) ppm; MS (ESI) 513.. 2 ^ 
(M+H)-^, 535.2 (M+Na) + . 

Part C: Standard- Pinner amidine reaction sequence then 
afforded the title compound as colorless crystals. ^HNMR^CDMSO- 
.d6)6:.9..39 (s, 1.5H), 9.03 (s, 1.5H), 8.03 (dd, j=7.32, 
1.83Hz, IH), 7.85 (m, 2H),,.7.68 (m, 2H) , 7 . 59 (m, . 2^1) , 7.44 
(s, IH) , 7.36- (m, 7H) ; 4; 34 {s, 2H),.2.34 (s, 3H) ppm; HRMS 
474.159987 (calcd) ,* 474 . 161536 (obs . ) ; Analysis calcd for 
C25H23N503S(TFA) (H2O)0.5: C : 54 . 3 6 , H : 4 . 22 , N:11.74,' found ' ' 
C:54.39, H:3.87, N:11.65. 

Bxample 77 . * 

1- O-aminocarbonylphenyl ) -5- [5- [ (2 ' -aminosulf onylphen-1- 
yl ) pyridin- 2 -yl J aminocarbonyl ] - 3 -methylpyrazolo ; 
trifluproacetic acid salt 

1- (3-cyanophenyl) -5- [ [5-.[.(2 » -t-butyiaminosulf onylphen-l- 
yl)pyridin-2-yl]aminocarbonyl•] -3-m'ethylpyrazole was converted 
to the title amide by the procedure- described previously 
(Example 75)'; iHNMR(DMSO-d6).6: 11.15 (s, IH), 8.35 (d, 
j=2.19Hz, 1H),'8.12 (m,-4H), 7.90 (m, IH) , 7.81 (dd, j=2.20, 
8. 79Hz,, IH), 7.66 (m, 2H) , 7.55 (m,2H), 7.48 (s, IH) , 7.41 
(m, 3H), 7.08 (s, IH) , 2.32 (s, 3H) ppm; HRMS 477.134500. ' 
(calcd); 477.135223 (obs. ) . 
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Exanqple 78 
1- O-ainidinophenyl) -5- [ [5- (2 ' -t- 
butylandnosulf onylphenyl)pyriiiiidin-2-yll aminocarbonyl] -3- 
trif luorcamethyl-pyrazole, trif luoroacetic acid salt 

Part. A: 1- {3-cyanophenyl) -5- [ t5-(2 ' -t- 

butylaminosulf onylphenyl ) pyriinidin-2 -yl ] aminocarbonyl ] -3 - 
trifluoromethyl pyrazole was obtained via standard coupling 
protocols:. iHNMRtCDCla) 5: 9.13 (s, IH),. 8.64 (s , ; 2H) ,■ 8 . 22 
(dd, j=l. 47,. 7.69Hz, .IH), 7-89 (m, .1H),.7.85 (m. IH) , 7.75 
(dd, j=1.46, .6.59Hz,, IH),. 7.65 (m, . 3H).,- 7 . 30 (m, . 2H): , 4 . 60 (s,. 
IH), 1.13 (s, 9H) .pprn; MS (ESI) 570.1 (M+H)^ 592.1 (M+Na)*. 

^BaiteBss:xg^andard^inner 
afforded the title compound as coloirless crystals. iHNkR(piisO- 
d6).6: 11.64 (s,lH) , 9.46 (s, i.5H) , 9 .11 .(s, 1.5H), 8.63.(s,. 
2H), 8.09 (dd, j=7. 69; 1.83Hz, IH) , 8.04 (s, IH) , 7.96 (m, . 
2H), 7^81 (m, 2H), 7.7.6 (m, 2H) , 7.42 (dd, j=1.46; 8.79Hz; " ' 
IH) , 7 .32 (s, IH)., 1.03 (s, 9H) ppm;HRMS 587 ■.180069 (calcd) , 
587.177999 (obs . );.Analysis calcd for C26H25F3N8O3S (TFA) 1 .1,: 
C:47..57, H:3..69, N:15.74, f ound C : 47 . 51 , ; H: 3 . 54, N:.15 .-41. . 

Example 79 L 

1- (3-amidinophenyl) -^Sr [ [5- (2 ' -aminosulf onylphenyl)pyrimidin-2^ 
yl]aininooarbonyi]-3-trifluorcmiethyl-pyrazole; trif luoroacetic 

. ■ . acid' salt ■ 

,l-,(3-cyanophenyl).A5-Q5-{2'-t-. . . 
butylaminosulf onylphenyl) pyrimidin-2-yl] -aminocarbonyl ].t3- 
trifluoromethyl-pyrazple,' (0.275 g, 0.39 rnmoi) :Wa^ 
reflux in, TFA for Ih. Removal, of TFA and purification by HPLC 
afforded 0.2 g , (80%) title compound. • iHNMR(DMS0-d6) 8: 11.63 

(s, IH) , 9.46 (s, 1.5H), 9.42 (s, 1.5H), 8.66 (s, 2H) , 8..08 
(m, 2H), 7.96 (m, 2H) , 7:,83 . (s,' IH) , 7 . 81 (m, IH) , 7 .72 (m, 
2H), 7.54 (s, 2H), 7 . 45 (m, IH)' ppm; HRMS 531.117468 (calcd), 
531.117523 (obs.) ; Analysis baled for C22Hi7F3N803S,(TFA)l.l 
(H2O)0'.5: C : 43 . 71, H: 2.90, N: 16. 85, , f ound C : 43 J 99 , H : 2 . 62 , 

N:16.54. ■ • ■ 

■ ,. . .132 ' '•. 
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Esccuople 80 

1- (3-aininocarbonylplieiiyi) -5- [ [5- (2 • - 

aminosuitonyxpnenyl ) pyr iiiLLdin-2 -yl ] aminocarbonyl ] - 3 - 

trif luoroanethylpyrazole 

1- (3-cyanophenyl) -5- [ [5- (2 ' -t-butylaminosulf onylphenyl ) 
pyrirnidin-2 -yl] aminocarbonyl] -3 -trif luorome.thyl- pyrazole (0:5 
g, 0.8 iranol) was cooled to O^C and con. H2SO4 .(5 mL) was added, 
Tlie reaction was kept cold.24h. Ice water was added and the - 
precipitated solid was collected, dissolved in ethyl acetate 
and dried (MgS04) - ' Rurif ication, first, by chromatography on 
silica gel using 1-10% methanol /methylene chloride as eluent, 
then by HPLC afforded 72 mg (14%) of the title, amide. 
• iHNMR(DMSO-d6)5: 11. 59 (s, IH) / 8.64 ( s , 2H).; 8 .16 M s , IH) / 
8.03 (s, 3H), 7.72 (m, 4H) , 7.64.(d, j =7 . 33H2 , IH) , 7.58 (m, 
IH) , 7.51 (s, 2H) , 7.43 (d, j=7 , 33HZ', :aH) ppm-; HRMS 532.096112 
(calcd) , 532.098037 Jobs.); Analysis calcd for 

C22Hi6F3N7O4S(TFA)0.5: C:46.99, H:2.83; N:16.66, found C:46.86, 
H:2.74,. N:16.35. - . . _ 

Exainple 81 
1- (3-cyanophenyl) -5- t ( (4 »- (imidazol-l- 
yl ) phenyl ) aminocarbonyl ] -3 - trif luoromethylpyrazole, 
trif luoroacetic acid salt 

Part A: 1- {3-cyanophenyl) -3 -trif luoromethyl-pyrazol-5-yl 
carboxylic acid (0.5 g, l.e mmol) was coupled with 4-imidazoyl 
aniline (0.3 g, 1,8 mmol). by standard conditions and purified 
by HPLC to afford 0.67 g(71%) product. ^HNMR (DMSO-de) 5: . 9,55 

(s: IH), 8.22 (d, j=5.49Hz, 2H), 8.04 (d,^ j=7.69Hz, IH) , 7,96 
(d, j,= 8.06Hz, IH), 7.89 (s+d, j =8 . 79Hz , 3H) , 7 . 80 (m, 4H) 
ppm;HRMS 423 .118119 (calcd) , found423 116015 (obs. ) ; Analysis 
calcd for C21H13F3N6O (TFA),: 0:51:50/ H:2.63, N:15.67, found 
C:51,52, H:2.71, N:15.49. 

Part B: 1- (3-cyanophenyl) -5- ( (4 (imldazol-l-yl)phenyl) 
aminocarbonyl] -3-trifluoromethylpyrazole was subjected to 
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standard Pinner and purification.,conditions to afford title 
amidine (79%) as colorless crystals . ^HNMR (DMSO-dg) 6: 11. 02 

- (s, IH), 9.46 (s, 1.5H)V 9.42 (s.lH), 9:22 (s, 1.5H), 8,17 (s, 
iH)/ 8.06" Is,' IH) . 7.97 (t/ j=7.69H2, 2H);, 7.88 Id, j=8.79Hz, 
5 ^H), 7.80 (m, 3H) , 7.79 (d, -4=^^^^ 
..(calcd), 440.144557 (obs"^.'): 

Examples 82 and 83 ■ 
1- (3-ajiddiiiophenyl) -5- I (4 ' - (morpholin-l-yi)pho 
10 aminocarbonyl]-3-trifluoramethylpyrazole, trif luoroacetic acid 
salt (Example 82) and 1- (3-amihocarbonylphenyl) -5- [ (4 • - 
(morpholin- 1-yl ) phenyl ) aminocarbonyl ] -3 - 
trifluoromethylpyrazole, tr±f luoroacetic acid salt (Exan^le 

83)- 



15' 



Part' A: 1- {3-cyanophenyl) -3-trif luoromethyl-pyra2ol^5-yl- 
carboxylic (0:34 g, 1.2 nimol) -was coupled with 4-(4- 
morpholino) aniline (0.22. g, 1.2:mmol) by .standard conditions 
to afford 0.53 g( 69%) product: iRNMRtCbClaiS: 9.63. (s, IH) , . 
20- 7.85 (dV j=l.'46Hzv IH) , 7 . 79; (m, IH) > ; 7 . 74 1^^^^^^^ 

•■ 7.60 (t,,. j=8.06Hz, -1H),-7.51 (d, . j-8 . 79H2 , ;2H). , 7v37 (s, IH) ,^ 
6.89;: (d, j=9.15H2, 2H),, 3 . 87' (m, ,4H). , 3,87 (m, ,4H) ppm.;MS 
(ESI) 442.1 (M+H)^. \ ' ' ' ■ . 

. 25 Part B: Synthesis of 4- (3-amidinophenyl)'-5-:[ (4' - (morpholin-1- 
yl ) phenyl ) aminocarbonyl 1-3 -trif luoro-methylpyrazole, 
^, trif ludrpacetic -acid salt: 

' ' The nitrile 'from part.-A subjected to standard Pinner - 
■30 . conditions to afford -65% yield "of the amidirie- as colorless 

• crystals .. iHNMR(DMS0-d6) 5: 10 .56 (s, IH) , 9 .45^ (s, 1.5H), 9.11. 
/ .{s; 1.5H). ; 8.02 "(s; 1H).> '7.S4. (m, 2H), 7 .79 (t, j=7..69H2. IH) / 
7.69 (s/ lH); 7.51 "(d, j =9. 16Hz, 2H) , 6.94 (d/- j=8,80H2/ 2'h) /" 
3.74 (m/ 4H) , 3.08 (m, 4H)' ppm; HRMS 459 .175634 . (calcd) , 
35 459,173592 (obs .); Analysis calcd : for C22H21F3N6O2 (TFA) 2 . 7 

■ (H26)0:i7 .C:42.85/H:3.14, N:10.94; found C:42.87v H:2;78y- . 

N:10.80; V " ' 
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Part C: The amide was also isolated from the Pinner reaction 
. in the part B. , iHNMR(DMSO-d6)6: 10.54 (s, IH)., 8.15 (m, 2H) , 
7.68 (m, IH) , 7.60. (s, IH), 7.55 (m, IH), 7.50 (d, i=S.7flH^ 

2H) , C.94 (d,. j=8.;/BHz, 2H),.3.73 (m, 4H) , 3.07 (m, 4H) ppm; 

5 MS (ESI) 460.1 .(M+H)+, 482 fM+Na)+. 

Exanrples 84 and 85 
1- O-amidinophenyl) ^5- 1 [5- (2 ' -aminosulf onylphanyl)pyridin-2- 
yl] aminpcarbbnyl] -3.-trif lubramethyl pyrazole> trif luoroacetic 
acid salt (Exanple 84) and 1- {3-aminocarbpnylphonyl) -^5- [ [j5- 
( 2 • - aminosulf onylphenyl ) pyxidin- 2 -yl ] aminocarbonyl 3 - 3 ^ 
trifluoromethylpyrazole, trif luoroacetic acid salt (Exaii5>le 

•85), ■ 

1- {3-cyanophenyl) -5- ( [5- [ (2 ' rt-butylaminosulf ohyl ) -l- 
yl) pyridin-2-yl] -aminocarbonyl] -3-trifluoromethyl pyrazole. 
lHNMR{CDCl3) 5:8.75 (s, IH)', 8 . 35 (d, j=l . 83Hz ,. IH) , 8 . 21 (m,- 
2H) , 7 . 8? (m, .4H) , 7.66 (t. j=7.69Hz, IH), 7.59 (m. 2Hj,, 7-29 
(m,. 2H) , 4.30 (s. IH),. 1.11 (s, 9H) ppm; MS (ESI) . 569 . 1 (M+H)*, 
0 591.1 (M+Na)*. ; ■ ' ; , ' 

. Part B: Standard , Pinner ami dine" reaction sequence then 
afforded the title compound as colorless crystals; iHNMR(DMSO- 
dg) .5:11.16 (s, :1H) , •9.;47 (s,' 1.5H) ,- 9.21 (s, . 1 . 5H) , 8 . 39 (d, 
j = 1.84Hz,- IH) , 8.06' (m, 2H) , 7.97 (m, 4H) , 7. 82. ' (m, 2H) , 7.68 
(m- 2H)v 7.45 (s, 2H) , 7.40 (dd, j=2.20H2, 7.69Hz, IH) ppm; MS 
(ESI) 530.1 (M+H) + . Analysis calcd .for C23Hi8,F3N703S (TFA) 2 : 
C:42.:81, H:2.66, N:12.44, found C:42.99, H:2.44, N:12.77. 

Part C: The amide was also isolated from the Pinner reaction 
in the part B; iHNMR.(DMSO-d6) 5: 11.42 (s, iH): 8.37 (d, IH) , 
8:06 (s, . IH) , 8.03 (m, 4H) , 7.82 ,(m,. 2H) , 7.7o' (m, 4H) , 7.56 
(s, IH), 7.42 (s, 2H) , -7.39 (dd, j =7 . 69 , 2 . 2Hz , IH) ppm; HRMS 
531.106235 (calcd), 531.108937 (obs. ); 
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> Exaii5)le 86 
i- (3-amidinophenyl) -5- [ (4 ' - (3-me^ 
yl ) phenyl ) aminocarbonyl] -3-trif luoromethylpyrazole, 
trifluorpacetic acid salt 

Part A: Synthesis. of 4-tetrazoyl nitrobenzene. 

' 4-Nitrobenzonitrile {2 g, 13 .5 mmol) , sodium azide (0 .92 
g, 14 .mmol) >' and tributyltin chloride 14 mmol) were 

combined in toluene (3 0 mL) '^d heated .:to reflux 18h. The 
reaction mixture was extracted with' excess IN NaOH. , The ' 
aqueous/layer was cooled, acidified with .con. -HCl, and the • 
precipitated, solid was filtered off" and dried in vacuo -. The 
-aqueous ay er^^as^^extr^^ 

the solid and dried (MgS04,) to afford 1.4 g"'(56:%):- lHNMR(DMSO- 
d6)5:,8.48 :(d, j'=8,.79Hz; 2H) , 8.34 (d, j=8.79H2, 2H)' Ppm; MS 

(ES-) 190-^0 (M-H) . ' \/ ' 

Part B: To 4-tetrazoyl nitrobenzene . {1.16 g , 6 . 1 mmlol) and 
iodomethane (0.53 mL, ^8.5 mmol) in; DMF J1.0 mL) at. QOC was added 

■ 60% sodium- hydride (0.29 ,g, 7.3 mmol) . The reaction was . • 
allowed , to' warm .to room temperature and stirred ^24h. The ' 
reaction was . quenched with 'water 'and extracted wrth athyl ' 
acetate and 'dried. (MgS04 )^. ' ' Purif ication by chromatography " on 

. silica gel using 4:1 hexanes/ ethyl acetate as eluent „af forded 

0.9 g ;{72%)". of the major, isomer, 4- (3-methyltetrazole) 
, nitrobenzene. iHNMR(CDCl3) 5: 8-38 (d,' j=9.. 16Hz. ' 2H) , 8 .35 {d,. 
1=9, 52Hz,. 2H), 4.A5Js: 3H)'Ppm; (NHs-CI) 206 (M+^^ 

■ (K+B-m) .y .^-- -.^ . . ... -r^y- - --^ 

Part C: 4- (3 -methyl tetr^zole) nitrobenzene (0.67 g, 3.3 mmol) 
was placed in ethanol (15 mL)';and' trif luoroacetic acid (1 mL) . 
A catalytic amount* of 10%- .Palladium on carbon was added and 
the mixture was; placed under a hydrogen balloon. The reaction 
was stirred 4h,' then' filtered and concentrated. The 4-(3- 
.methyltetrazole) aniline trif luoroacetic acid salt, obtained 
(MS 176. (M+H) *) was used directly in the next' step. 4-(3- 
Methyltetrazole) aniline trif luoroacetic acid salt and l-(3- 
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cyanophenyl) -3-.trif luoromethylpyrazol-5-yi carboxylic acid 
were coupled by standard conditions to ,giv€ 1- ( 3 -cyanophenyl )- 
5- [ (4 • - (3-methyltetrazol-l-yl)phenyl) aminocarbonyl] r3- 
tr i f iuor o mcthylpy iu ^ulu . — ^HNMR I L'Dciaj 6: - 10.45 (s, IH) , 8.11 

. (d, j = 8.79Hz, 2H) , 7.86 (s, -IH) , 7.82V(d, j=8.79H2, 2H); 7.77 
(dd,. j=7;69, . 1.46Hz, 2H)-, 7.,63 ( t j=7 . 69H2/ IH)*,' 7.50 (s, 
IH), 4,40 (s, 3H) ppin;/MS (ESI) 439 (M+H)^, 460.9 (M+Na)*. ' 

Part D: The nitrile from part- C was subjected , to, ths standard 
Pinner conditions to give .1- {3-ainidinophenyl)" -5- [ (4 * - (3- ' 
methyltetrazol-l-yl) phenyl) aminocarbonyl] -3- 
trif luoromethylpyrazole, trif luoroacetic acid salt. 
lHNMR(DMSO-d6)5: 10.97 ( s , IH) , 9 . 47 ( s , 1. 5H) , 9.2*4 (s, 1.5H), 
8.07 (d, j= 8.79Hz, 2H), 8.06 (m, IH) , 7.97 (m; 2H) , 7 . 86 . (d, 
j=8.78Hz, 2H) / 7.80 (in/2H) , 4.41 (s, 3H) ppm; HRMS 456.150816 
(caicd) , 456.152474 (obs.)'; Analysis .calcd for 

C20Hi6F3N9O {TFA)1.2: / C : 4 5 , 43 / H : 2 . 93 , N : 21 . 29 , f ound C : 45 . 37 / 
H:3.18, ■n:21.3.9. . . - - 

Exaxnple 87 

1- {3-amidinopiienyl) -5- (2 ' -iiapthylaminosulf onyl) -3- 
met:hylpyrazole, trif luoroacetic acid salt 

Part A: To' 5-ainino-l- ( 3 -cyanophenyl) -3 -methylpyrazole .{0.5 g, 
2.5 mmol) in methylene chloride (15 mL) was added 2- 
.napthylsulf onyl chloride ( 0 . 63 g, '2. 8 mmol) and 

triethylamine (0 . 46 mL, 3.3 mmol). The reaction was 'stirred 18h 
at room temperature, but did not appear complete by TLC A few 
crystals. of N,N-dimethylaminopyridine were added and the 
reaction was heated to reflux for 5h. The reaction was cooled, 
diluted and washed .with IN HCl, sat'd NaHGOa, brine and. 
dried ( MgS04 ) . Crude NMR and Mass Spectrum indicated that' the 

major product was the bis-sulf onamide, MS (ESI) 579 (M+H)-^, 601 
(M+Na)*. 

Part B: The crude bis-sulf onamide from part A was subjected 
to the standard Pinner conditions, and purified by HPLC to 
afford 0.3 g (50%) of the desired mono-sulf o'namide title 
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■ ' . compound," immiDMSO-de) 5: 9.3^ (s, 1.5H) , 9.07 (s, 1.5H), 8.29 

. . . (s/ IH) , ,8.14 (d, j=7.69Hz, lH)/8.09 (t, j=8 . 79H2; 2H) , 7 , 86 

■ : (s/ lH)/7:79^(m, :6H)/ 7,60 (d, J-7.69HZ/ 1H),^^5 is/ 1H)\ . 
2,12 '(S/-3H) ppm; HRMs' 406 .133772 ^ (calcd) , 406 .133617 (o^bs .) 

:;-5 ■ ^ ^ ' , . ■ . . . ' ; ^ ■■ 

ExaTitple 88 ^ 
1- (3-aiaidinophenyl) -5- [ (4-broi^ 

methylpyrazole,trifluoroacetic acid salt 

" '10 Part A: ■ To 5--ainino-l-(3-cyanophenyl)-3-methylpyrazole (0.5 g, 
' ^2:5 iTOTol), in methylene chlo^ 

4-bromobenzenesulfonyl chloride .(0.7 g, 2.8 mmol) and , ■ 
triethylamine (0.46 mL, 3.3 mmol). The reaction was stirred ■ 

15- few crystals of N,N-dimethylaminopyridine were added and the. 
^ ,reaction was heated to reflux for 5h. The. reaction was.. 

'cooled/ diluted and washed with IN HCl, sat 'd NaHCOs / brine and 
dried (MgS04) . ' Crude NMR. and Mass Spectrum indicated that the 
• major • product was the bis -sulfonamide, MS (ESI) 634-636.6 
20 (M+H)\ 655-657.2 (M+Nar. " ; ' , ■ : ' . 

Part B: The crude bis^sulf onamide from part A was subjected ■ 
to the standard Pinner conditions and purified by HPLC to , ■ 
afford 0'':22 g(44%) of the desired mono-sulf pnamide title 
; "25^ compound, ^HNMR (DMSO-d6)'8: 9:40 (s, l^SH)', 9.18 (s, 1 . 5H) , 7.88 
■ > .(s. .IH)./ 7,79 (m, IH) / 7 : 74 / (d, - j=8 :40Hz , ; 2H), , 7 . 69 (m, 2H) / 
7^53 ' (d; • j=8- 42Hz, 2H); 5.89 * (s, lH)^. 2.17^ ( 3H)'ppm;' 
HRMS 434-. 028633 ~(calcd)., 434. 029892 (obs^^ . . _ 

30 Exan^le 89 

1- (3-aiidnomethylphenyl) -5- [ (2; -amnosulf onyl 

yl)ainin6carbonyI]-3-iaothylpyrazole, trif iuoroacetic acid salt 

To 1- (3-cyanophenyl) -5- [ (2 ' -aminosulf onyl- [1, 1 ' ] -biphen- 
,,- .35 J-yl);,aminocarbonyl]-3-methyl^ g/ o. 41. mmol) was . 

' added ethanol (20 mL)v TFA (.0.5 mL) , and 10% . Palladium on 
carbpndO mg) . The mixture -was stirred under H2 (1 atmos.) 
for 18h.. The reaction was filtered/ concentrated and purified 
■ ^. , . ^ - ' 138' ■ /■ ■ 
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by HPLC to afford 17 mg(9%) of the title compound. 1hnmr(DMS0 
d6)5: 10.66 (s, ,lH), 8.22 (brd, 2H) , 8.03 (dd, j=1.47, 6.22Hz, 
IH) , 7 .70 (d, j=8.79Hz; 2H), 7.67 (m, 2H) , 7.64 fm. '^w) ' •>7 
(d, j=8,43Hz, 2H) , 7:. 32 (m, . 2H) , 6.93 (s, IH). 4.13 (d, - 
5 j=4.03Hz, 2H) , 2.33 (s, 3H) -ppm; HRMS 462.159987 (dalcd) , 
462.158938 (found). 

Example 90 

1- O-amihomethylphenyl) -5- [ (2 • -amlnosulfonyl- [1, 1 • ] -biphen-4- 
0 yl ) amlnocarbonyl] -3 -trif luoroanethyipyxazole, trifluproacetlc 

acid' salt 

, 1- ( 3-cyanophenyl ) -5- [ (2 ' -aminosuif pnyl- { 1 ,1 ' ] -biphen-4- 
yl) aminocarbonyl] -3-trif luoromethylpyrazole was reduced. by 
hydrogenation to the title compound, ^HNMR (DMSO-de) §: 10.89 (s, 
IH) , 8.25 (brd s, IH) , 8.04 (d, j=7.33Hz, 1H) ,,.7.75- (s/ lH)-, 
7.69 (d+s, j=6.96Hz, 3H) , 7.60 (m, 4Hj , 7.39 (d, j=8-.43Hz, 
2H) , , 7.32 .{s+d, j=6.94Hz, 3H) , 4.17 (d, j=5.49Hz>. 2H) ppm; . 
HRMS 516.131721.' (calcd) 516.130109 (obs.) ; Analysis calcd for 
0- C24H20F3N5O3S(TFA)1..2: C:48.'61, H : 3 . 2.8 / N : 10 . 74 , f ound 
C:48,35, H:3..18, NilO.69. • 

Kxaiqple 91 
1- O-aiaidinoplienyl) r3-methyl-5- [ ( (2 ' - 
trif luoromethylphenyl ) pyr id-2 -yl ) aminocarbonyl ] pyrazole , 
trifluoroacetic acid salt 

The title compound ,was prepared as. colorless crystals 
following the standard Pinner amidine reaction sequence and 
purification protocols outlined previously. 1hnMR{DMS0) 5: 
11,21- (s, IH) ; 9.39 (s, 2H); 9,11 ( s, 2H) ; -.8 . 3 1 (s/ IH) ; 8.00 
(d, 1H);;7.93 (s,:iH); 7 . 86-7 . 63 (m, 7H); 7.45 (d, 1H);-7.16 
(s, IH)'; 2.29 (s\ 3H) ppm; LRMS (ESlj 465.3 (M+H) + HRMS for 
C24H20N6F3O1 465.165069 (calcd) , 465,165566 (obs) , 
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.Exaii5)le 92 ' , ^ 

1- p,«mifqnTir>pheTiyl> -3-methvl"5" [ ( (2 ' -aminosulf onyl-1- 
y1 ) ryT i ri- "^-yi ) aminocarbonvl 1 pvrazole , trif luoroacetic acid 

■ - -/^ ■■ ■ ^ , salt V. . ' ,■ * ■■ 

The title compound was prepared as colorless crystals 
/following the standard Pinner amidine reaction sequence 'and 
• ^purification protocols outlined previously^ . -^HNMR (DMSO) 5: 

11.39. (s/'lH); 9.43' (s/"2H); 9.08 ( s 2H) ; " 8 . 65^: (s , 2H) ; > 8 . 08- 
10 .8.05' W IH) 7l96, (s, IH) ; '7.83 (m, IH) ; 7 . 78-7 . 68 ■ (m, 4H) 
7:54 (s, 2H) 7.46-7.43.^ (m, - IH) 7 : 7 . 09 : { s , IH) ; ,2 . 33 (s,^ 3H) , 
ppm; LRMS. (ESI) 477,2 (M+H) + ;HRMS for C22H21N803 SI ■ 477 148419 
(calcd) 477 . 146755 (pbsjv 



15 - " Example ■ 93 

l^,(3-amidinophenyl) -3 -methyl -5- [ (2 ' -f luoro- [1, 1 ' ] -biphen-4- 
yl) aminocarbonyl]pyrazole, trif luoroacetic acid- salt 

The title 'Compound was prepared as colorless crystals ^ 
20 / following the standard Pifmef cunidine reactionr:segu^ and' j 

purification -protocols . outlined previously;' ^HNMR^lDMSO) 5 :. 
. * 10.68: (s.:iH); 9.43 (s!/ 2H) ; 9 .13 (s , , 2H0 ; 7 .96 (s / IH) ; 7.83- 
■ : . ;7;67 (m, 6H) ; 7.55 (d^ 2H) ; 7. 4^. (m. IH)^; 7v. 33-7 . 27 (m: 2H): ; 

7.05 (sV lH);: 2p5 (s.- 3H). ppm; LRMS (ESI) 414;3' (M+H)+;HRMS ■ 
25 ' "for G24H21N5O1F1 414..17.3014 (calcd) ; 414. ,172475' (obs) . . • . ; 

. ■ £xai^ple;94 

. 1- (Sramidinbpheiiyiy -3-m^ ] - . 

biijheii-4-yl) aminocarbonyl]pyrazole> tri acid salt 

"30 'V; ' / - /- ''^ ■ ■ ■■l-;;-'" ■ ' ' [ ' ^ ■ " ' 

The title compound wsis prepared as colorless crystals , 
^following the standard Pinner amidine reaction sequence 'and' 
purif ication protocols- outlined previously; ^HNMR (DMSO) 5: ; 

10.43 (s, IH) : 9.43 (S, 2H)'; 9:L0 (s. 2H):; 7.95- (s, IH) ; ' 7 . 82 
35 (m, 2H) ; 7.73 (m, 2H) ; .7.68-7.54 (m, 3H) ; 7,46 (m, JH) ; ■ 7 . 38- * 
■ 7..3O (m/ 2H); 7.07 { 2.35V(sV 3Hj^ ppm; LRMS (ESI) 448.2 

(M+H) + ;HRMS for C^4H20N5OFCl 448.134041 (calcd) , 448.133737- 

. (obs) . \ : ^ ■ ' ; . ; 

- / " 140 : . 



wo 98/28269 



PCT/US97/22895 



Example 95 

I - { 3 - amidlnophehyl ) - 3 -methyl-S" [3-f luoro- (2 ' -f 1u<jt-o- fi , 1 ' ] ■ 



~ biplien-4 -yl ) aminocarbonyl ] pyrazole , trif luoroacetic acid salt 

The title compound was prepared "as colorless crystals, 
following the standard Pinner amidine reaction ' sequence and 
purification protocols -outlined previously; ^HNMR'(DMSO) 5: 
10.47 (s, IH) : 9.43 (s, 2H); 9.09 (s, 2H) : 7.96 (s, IH) ; 
.10 7.87-7.60 (m, 6H) ; 7.52 (m, IH)'; 7.46 (d, 1H);.7:30 (d, IH) ; 

7.18 (d,.lH); 7.07 (s //IH) ; 2.. 34 (s / 3H) ppm; LRMS (ESI) 482.2 
(M+H) + ; HRMS for C25H2N5OF4 482 , 1603 98 (calcd) ; 482 .157655 
(obs) . 

i? . Example 96 

1- O-amidinophenyl) -3-methyl-5- [3"f lucre- (2 • -aminosulf onyl- 
Cl* 1 ' ] -biplien-4-yl) aininocarbonyl]pyrazole, trif luoroacetic 

acid salt 

20 The title compound was prepared as colorless crystals 

followir^g the standard Pinner amidine ireaction sequence* and 
purification protocols outlined previously; ^HNMR(DMSO) 5: 
10.45 (s, IH) ; .9.43 (s, 2H) / 9.09 (s, 2H) ; 8.04 (m, IH) ; 7.96 
(s, 1H);.7.80 (m, 2H) ; 7.73 (d, IH) ; 7.65 (m/3H); 7 .-43 (s/ 

25 2H) ; '7.36-7.29 (m, 2H) ; 7.22 .(m, IH); 7.06 (s, IH); 2.34 (5, 
3H) ppm; LRMS (ESI) 493 . 2 . (M+H) + ; HRMS f or C24H22N6O3SF * 
493 .145814 (calcd) , 493 .146092 (obs).' 

^ Exan^le 97 

30 1- (3-aniidinophenyl) -3-methyl-5-T [5- (2 • -f luorophen-l-yl)pyrid-2- 
yl] aminocarbonyl] pyrazole, trif luoroacetic acid salt 

The title- compound was prepared as colorless crystals 
following the standard Pinner amidine reaction sequence and- 
35 purification protocols outlined ^previously; iHNMR(DMSO) 6: 

. 11:25 (s. 1H);.9.43 (s, 2H); 9.09 (s, 2H) ; 8.59 (s. IH); 8.i0- 
8:07 (dv j=8.79, IH)-; 8 . 02-7 . 96 (m, 2H) ;■ 7 . 85-7 . 79 (m, 2H) : 
7,73-7.70 (d, j = 8.06; IH j' ;/ 7 . 64-7 . 59 (m, IH) ; 7 . 49-7 . 44 (m, 
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IH) ; 7.39-7.31^ (m, 2H) ; . 7 . 21 - (s , IH): ,2.33 (s, 3H) ppm; LRMS 
(ESI) 415,2 (M+H) + ;'hRMS for C23H2ON6F 415 .168263 (calcd) ; 

' ^ 425.168444, (obs), - / ' \' ^ ■ \ , - - . • . 

5 Example 98 

1 - ( 3 - amidinopheny 1 ) - 3 -me thy 1 - 5 - [ [ 5 - ( 2 ' - 
tertbutylandnosulf ohylphenyl ) pyr imid-2 - 
yllaminocarbonyllpyi-azole, trif luoroacetic acid salt 

10 ■ The title compound was prepared as colorless crystals ; 

' / following the/ standard Pinner amidine reaction sequence and 
purification protocols outlined previously;' .^HNMR(DMSO) 5: , 
11.40 (s, -IH); 9.43 ( s / ,2H) ; 9 . 08 (s , 2H);\8.62 (s, 2H) ; 8.09- 

15 1H);'7.08 (s.^lH); 2 . 32 ( sv 3H) ; 1 . 04. ( s , 9H) ppm; LRMS (ESI) 
. . 533 .3 ,{M+H) + ;. .HRMS, f or : C26H2^N8P3S 533 ^208334 (calcdK ; ; ; * 

533.207170 Cobs) . - • 



Example 99 

20" 1- (3-axaidinophenyl) -3-methyl-5- [ [5- (2 ^-aiidnpsulf onylphenyl) - 
tl# 6] -difaydr6pyrijnid-2-yllaminocarbonyl]py^ 
. ^ trlf luoroacetic acid salt 

y . The title compound was prepared; as colorless crystals - 
25 following the standard Pinner amidine reaction sequence and 
• purification protocols outlined previously ; ,iHNMR (DMSO)' 6: 
. 9.95 (s, IH) ; :9 . 3*8 (s, 2H) ; .9.29:|s,^ IH)'; 9.25 ,(s, 2H) ; 7.95- 
7,92 {m, 2H)"; 7.84 (d, j =7.81,. IH)^ 7.79 (d, j = 8.79, ;iH);..7.7p- 
, : 7.66 '(t;vj = 8. 06, 0=7. 81,1H) ;- 7.58-7^.56 j =7.. 57 , IH) ;^ 7 . 54- . 

30^ 7.49 {t,; j=7.57, IH) ; .7 . 48 (s 2H) ; .7 ; 40 "(d, 'j =7 . 57 IH) ; ; 6. 86 
(s, IH); 6.13 (s, 1H);.4.24 (s, 2H) ; 2.28 (s, 3H) ppm;r.LRMS; 
(ESI) 579.2 (M+H) + ;HRMS for C22H23N8O3S 579..161384 (calcd) , 

579.161293 (obs) . . , - - 

35 Example 100 

i- { 3 - amidinophenyi } - 3 -methyl - 5 - [ U - 
yl)aminocarbonyl]pyra2ole, trif luoroacetic acid salt 
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\ The title compound Was prepared as colorless crystals 
following the standard Pinner amidine reaction sequence and 
purification protocols outlined previously; . ^HNMR (DMSO). 5: 
10.71 (s, IH); 9,43 (s, 2H); 9.11 (s, 2H) ; 8.98. (s, IH) ; 8:64 
(m, IH) ; 8.28-8.25 (d, J=8,43, IH) ; 7.97 (s, IH) ; 7.84-7.06 
(m, 8H) ; 7.06s, IH) ; 2.35 (s, 3H) , ppmLRMS (ESI) 379.2 (M+H)+; 
HRMS for C23H21N6O 379.177685 (calcd) / 379 . 176514 (obs).' 

Exanxple 101 
1- (3-amidinophenyl) -3-methyl-5- [ [2- (2 ' - 
pyridyl ) ethyl ] aininocarbonyl ] pyrazole , trif luoroacetic acid 

salt 

The title compound, was prepared as colorless crystals 
following the standard -Pinner amidine reaction sequence and 
purification protocols outlined previously; ^liNMR ( DMSO ) 6 : 

9.40 (s/2H); 9.16 (s, 2H); 8.81 (m, 1H);V8.68 (m, IH) ; 8.09 
(m, IH); 7.85 (s, IH); 7.80-7.77 (d, j=8.06, IH) ; . 7 . 64-7 . 54 
(m/ 4H); 6.72 (s, IH) ; 3.61-3.55 (q, 2H) ; 3.09-3.05 (t, 2H) ; 

2,26 (s, 3H) , ppm; LRMS (ESI) 349.1 (M+H)+; HRMS for Ci9H2iN60 

349.177685 (calcd) ; 349 .175374 (obs ) ; 

Kxanple 102 
1- (3-amidiziophenyl) -3-methyl-5- [ (3- 
phenylpropyl)aminocarbonyl]pyrazole, trif luoroacetic acid salt 

. The title compound was prepared as colorless crystals 
following the standard Pinner amidine reaction sequence and 
purification protocols outlined previously; ^HNMR(DMSO) 5: 

9.41 (s, 2H) ;. 9.11 (s, 2H); 8.72 (m, IH) ; 7.88 (sy lH); 7.81- 
7,77 .(m, IH) ; 7 . 68 . (m, 2H) ; 7 . 31t7 . 18 (m, 5H)-; 6.77 (s, IH) ; 
3.21-3.14 (q,'j-6.60, 2H) ; 2 . 62-2 . 57 (t, j=7.69, 2H) ; 2.28 (s, 
3H).; 1,82-1.73 (qu, j=7.32/ 2H) ppm; LRMS ( ESI) 3 62 . 1 (M+H) + ; ' 
HRMS for C21H24N5O 362.198086 (calcd) 362 . 197157 (obs). 
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Example 103 

1- (3-amidinophenyl) -3-methyl-5- [4- (pyrid-2 ' -yl)phiBn-l^ 
ylaminocarbonyllpyrazole, trif luoroacetic acid sal€ 

5: ■ The; title compound was- prepared as colorless crystals 

following the standard Pinner amidine reaction sequence and 
purification protocols outlined previously; ^HNMR(DMSO) 5: 
10 .70 (s/ IH) ; 9 .43 (s, 2H) 9.08 (s /' 2H) ; 8 . 66 (m, IH) ; 8.10 
(mv* 2H) ; '7.96-7!88 (m, 3H) ; 7!84— 7.76 (m, 4H) ; 7.73 (m/lH);, 
10 '7.38 (m^. lH).; 7.06 (s, IHf; .2.35 (s/ 3H) ppm; LRMS (ESI).397.1 
' (M+H) + ; HRMS for C23H21N6O J97.. 177685 (calcd) ; 397.179670 

(obs) . . V 

■ ^ , ■ _ > — _ ^ EMa^ljB— 104 ^ _ _ J— 



15 i-{3-ainiidiiiophenyl)-3-inethyl-5-[(4- 

( isopropyloxy) phenyl ) aminocafbonyl ] pyrazole , trif luoroacetic 

■acid salt ■ 

The title compound was prepared as colorless crystals " 
20 following the' standard Pinner aihidine reaction sequence and 
purification protocols ' outlined previously ;, /^HNl^(DMSO) 5: 

10.40 (s, lH); 9.42 (s, .2H) ; 9.06 (s, 2H) ; 7.94 (s, IH) ;„ 7.82 
: (d, j=7.32,;iH); 7.75-7.65 ..(m, 2H) ; 7 . 54 (d, j=9*.16, 2H); 6,97 
(S/.IH); 6.89 (d; j.= 8.79, 2H) ; 4.57-4.53 (m^ IH) ; 2.32 (s, ^ 
25. 3H); 1/25 (s, 3H) ; 1 . 23 ( s / 3H) , ppm 'LRMS (ESlj' 378.1" 

(M+H) + ; HRMS "for C21H24N5O2 378.193000. (calcd). ; 378 .194610 

1 (obs) . . ' 



V . . Exainple 105 

30 1- O-amidinophenyl) -3-iiiethyl-5- [ (5- (2 ' -trif luoromethylphenyi) - 
pyrimidin- 2 -yl)aminocarbonyl] pyrazole, trif luoroacetic acid 

■ salt 

The title compound was prepared. as colorless crystals 
35 following the standard Pinner amidine reaction sequence and 
purificatiori protocols butlihed previously; ^HNMR(DMSO) 8:' 
11.45 (s, IH): 9.43 (s/2H); 9.09 (s, 2H);,8.69 (s. 2H) ; 7.96 
(s, IH) : 7.93 ,(d, j=8.06/ IH) ; 7 . 84-7 . 67 (m, 5H);.7.57 (d, 
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j=7.69, IH); 7.10 (s, IH) ; 2.32 (s , 3H) . ppm; LRMS (ESI ) 466. 
(M+H) + ; HRMS for C23H19N7F3O 466 . 163 004 . ( calcd) , 466.161823 
(obs) . 



Example 106 
1- (3-amidinophenyl) -3-methyl-5" [ (4- 
(piper idinosulf onyl ) phenyl ) aminocarlponyl ] pyrazole , 
trifluorbacetic acid salt 

The title compound was prepared as colorless , crystals. 

. following the standard Pinner amidine reaction sequence and 
purification-protocols outlined previously; IhnmR(DMSO) 5: 
10,90 (s, IH); 9.42 (s, 2H); 9.19 (s, 2H) :. 7.95 (m, 3H) ; 7 
(m, 2H)*; 7.70 (m, 3H) ; 7.08 (s, IH) ; 2 . 85 (m, . 4H) ; 2 . 35 ) s / 
3H); 1.54 (m, 4H); 1.35 (brd, 2H) ; .ppm LRMS (ESI) (M+H) + 

^467.1; HRKS for C23H27N6O3S 467.18653 6 (calcd) ; 467.185030 
(obs) . .. 

Example 107 

1 - (3 - amidinophenyl ) - 3 -me thyl - 5 - 1 ( 4 - 

(piperidinocarbonyl ) phenyl ) aminocarbonyl ] pyrazole, 
trif luoroacetic acid salt 

The title compound was prepared as colorless crystals 
following the standard Pinner amidine reaction sequence and 
purification protocols outlined previously; ^HNMR(DMSO) 5: 
10.69 (s, IH); 9.43 (s, 2H).; 9.12 (s. 2H) ; 7.95 (s, IH) ; 7.83 
(m; IH) : 7.77-7.96 (m/ 4H) ; 7 . 3 7 ' (d, j =8 . 79 / 2H) ; 7..04. (s, 
IH); 3.31 (brd, 2H); 3.54 (brd/ 2H) ; 2.34 (s, 3H) / 1 . 60 (brd, 
2H) ; 1.50 (brd, 4H) ppm; LRMS (ESI) 431.1 (M+H) + .. 

Examples 108 and 109 
1- (3-ainidino-4-f luorophenyl) -B-methyl-S- [ (2 ' -aminosulf onyl- 
[1,1' ] -biphen- 4 -yl) aminocarbonyl] -pyrazolie> trifluorbacetic 
acid salt (Excimple 108) and 1- (3-aminocarbonyl-4- 
f luorophenyl) -3-methyl-5- [ (2 • -aminosulf onyl- [1> 1 ' ] -biphen-4- 
yl) aminocarbonyl] -pyrazole (Example 109) 
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Part A: Preparation of 2-f luoro-S-aminobenzonitrile - 

To a solution of 2-f luoro-5-nitrobenzonitrile (2 . 0 g, 12 
mmol) in ethyl, acetate (50 mL) was added stannous chloride (27 ,0 
,5 g/ 120 mmol.) . The reaction-mixture was stirred at reflux 1.5 
h, then cooled to room temperature.. Partitioned between ethyl ■ 
acetate {150. mL) and saturated sodiim bicarbonate (15,0 mL) . 
Organic phase was separated and, washed' with water (5x75 mL) / . 
brine(75 mL); dried ^ over ■ sodium sulfate (anhy.) ; , filtered and ■ 
.'10. concentrated to give 2-fluoro-5-aminoben2onitrile (1. 4 g) as 
. pure compoxmd.;. 

Part B: Preparation of 3-cyano-4-f luorophenylhydrazine tin 

* " 15 • '■■ ■ ". ■ * '"■ "-^ ' ' . . ■ \ 

To* a solution 'of 2-f luoro-5-aminoben2onitrile (1.4 g, ^ 
10,3 mmol )^ in HC1( cone. , 15 mL) at 0 was added a soliition 
. - of sodium nitrite. (0.71 g, 10.3 mmol) in cold wa.ter |3 mL) 
dropwisely. After addition, the mixture was stirred at O Pc. 
20 ■ b.-5 h, a solution of stannous chloride * (6. 95 g, 30.9 miriol) in. . 
cold water (5 mL) was added dropwisely. , The slurry was cooled 
/ ■ . ■ ' in refrigerate overnight, the solid was filtered and washed 

:: with brine (20 mL) , petroleum ether-ether (2:1, *30 mL). and air 
dried to. leave 3-cyaho-4-f luorophenylhydrazine' tin chloride 
25 ' ;(2.5 g) . . - \ - - ' ' : ■ * 

. Part'...C: .Preparation of ethyl 1- (3-cyano-4-f luorophenyl) -3- . 
- .methyl-pyra2ol-5-yl carboxylate. ' ^.. .v-.. . . , ; 

30 ' To a mixture of 3 -cyano-4-f luorophenylhydrazine tin 

chloride (0.9' g, 2.65 mmol) in acetic acid (15 mL)- was added 
oxime. The reaction mixture was brpught to reflux overnight . 
'Acetic acid was removed on rptary' evaporator- under reduced 
pressure. Residue was partitioned between ethylacetate (3 0 mL) 

35 and sodium. bicarbonate ( 2 5\ mL ). Organic phase was separated 
and washed with' water (3x20 mL) , dried over sodium sulfate;, 
filtered and concentrated; flash chromatography . ■ . 
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(ethylacetate:hexane, 1:5) to give, ethyl 1- (3-cyano-4 
f luorophenyl) -3-methyl-pyrazol-5-yl carboxylate (0.7 g) 



Fare u: • Preparation of 1- (3 -cyano-4-fluorophenyl) -3-inethyl-5- 
[ (2 ' -tert-butylaininosurfonyl- [1, 1 • ) -biphen-4- 
yl) aminocarbonyl] -pyrazole, *' /- * / 

To a solution of biphenyl amine (167 kg, 0.55 mmol) in 
methylene chloride (5. mL) was added trimethyl aluminum (2 . OM in 
hexane, 0.55 mL,' 1.1 mmol) via. syringe at O'C, The' mixture 
was slowly warmed to room temperature and stirred for 20 
minutes followed by portionwise addition of a solution of 
ethyl 1- (3-cyano-4 * -f lubrophenyl) -3-methyl-pyraz'ol-5-yl 
carboxylate (100 mg, 0.3? mmol) in methylene chloride (5 mL) . 
The reaction- mixture was . stirred' at 45 'C under nitrogen 
overnight. Methylene chloride was removed, the residue 
quenched with HCl. (10%, 5 mL) , and partitioned between 
ethylacetate (20 mL) and HCl (10%, 15 mL) . The organic phase 
was separated and washed with HCl '(10%., 3x10 mL) and 
water (2x10 mL);.. dried over ' sodium sulfate; filtered and. • 
concentrated tO; leave 1- (3-cyano-4-f luorophenyl) -3-metyl-5- 
[ (2 • -tert-butylamihosulf onyl- [1, 1 ' ] -biphen-4- 
yl) aminocarbonyl] -pyrazole (150 mg) as ' a pure compound. 
lHNMR(CDCl3)6: 8,21 (s,. IH), 8.17-8.14 (m, ■ IH) , 7.75 (d, IH) , 

7.72 (t,- lHy;.7.66 (d, 2H) , 7 . 60-7 . 46 (m, 5H) , 7 . 3 1-7 . 28 (m, 
2H) , 6.7'8. (s, IH) , 3.67 (s, IH) , 2.41 ( s> , 3H) , 1 . 03' '( s , 9H) 
ppm; ESI m/z (rel. intensity) 554 -(M+Na, 100) , . 

Part. E: Preparation of 1- (3-amidino-4-f luorophenyl) -3-methyl- 
5" [ (2 • -aminosulfonyl- [1,-1 ' ] -biphen-4-yl) aminocarbonyl] - 
pyrazole, trifluoroacetic. acid salt and 1- (3-carboxam^do-4- 
f luorophenyl ) -3-methyl-5- t (2 ' -aminosulfonyl- [1, 1 » ] -biphen-4- 
yl ) aminocarbonyl ] -pyrazole 

1- (3 -cyano-4-f luorophenyl) -3 -metyl-5- [ (2'-tert- 
butylaminosulfonyl- [1; 1 * ] -biphen-4-yl ) aminocarbonyl ] -pyrazole 
(150 mg) was dissolved in a saturated HCl solution of 
anhydrous methanol (10 mL)/-The reaction mixture was stirred 
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/ at room;, temperature for 24h. Then; methanol- was evaporated.'. 
The residue was; redissolved in methanol (10 mL)- and excess 
ammonium ' carbonate . added . -The reaction mixture was stirred at 
room temperature overnight. Methanol was evaporated and the 
5 residue was purified via HPLC to af ford; 1- (3-amidin6-4- 

f lubrophenyl) -3-methyl-5- [ (2 ' -aminosulf onyl- [1,1'] -biphen-4- 
yl) aminocarbonyl] -pyrazole as its' TFA salt (20 mg) . 
lHl^(CD30D) 8: 8.07^.8.04^^^ 3H); 7.63 (d. 2H) > 7.58. ^(d, 2H) / 

. . 7,42-7,55 (m, 2H)/.7.38 (d, 2H) / ! 7 .35 (d, 2H);, /6 . 80 (s,- IH) , 
10 2.34 (s, .3H) ppm; ESI m/2 (rel. intensity) 493 (M+H, ' 100) and ' 

1- n-amihocarbonyl-4-f iuorophenyl) -3-methyl-5- [ (2 v- 
... aminosulf onyl- [1,1 • ]-biphen.-4-yl) aminocarbonyl] -pyrazole (10, . 
mg) . lHNMR(DMSq. d6) 5:^ 10 .59 (s, IH) / 7 . 99 (dd, IH) / 7 . 81 (br > 

is ". 7.26 (m/' 4H),. 17.21; (s, 2H)/r6^ (s, 3Hy. High , 

. " ' - resolution mass spectriim calcd: . for .C24H2oFN^ 

(M+H) : 494, 129829, found: 494,131923; ' V 

'.■ Example 110. 
20 l-Mothyl-3-(3-axBidino)phenyl-4-[(2'-a2iiinosul^ 

bipiien-4 -yl) aiiiinocarbonyl ] pyrazole 

Part hr A mixture of ethyl-3-cyanobenzoylacetate' ^(2,01^ g) and 
N,N-dimethyldiethylacetal (50 mL) were;heated to gentle reflux 
25 .overnight. . Evaporation of the solvent in. vacuo afforded a 

thick viscous reddish oil which, was redissolved in anhydrous 
. methanol (50 mL) . ^ To this solution was .then added N.- 

methylhydrazine (0.43 g) dropwise. The reaction mixture was 
. stirred, at room temperature , overnight . , Then concentrated to, a 
30 viscous oil .containingy a regioisomeric mixture of pyrazoles.' 
Without any further purification the mixture of pyrazoles ■ 
■ obtained above,' (0.45 g, 1.79 mmol ) was added to a 
. dichloromethane (50 mL) solution of 2 ' -tert-butylsulf onamide- 
I'-aminobiphenyl. (0.54 g, 1.79 mmol) and trimethylaluminum , 
35 (5.37 mL, 10.7 mmol). The reaction mixture was. stirred at 
room temperature overnight^ followed by guehchTrig w^^ 
(IN). The* organics were extracted, with ethylacetate (2x50 
'; mL) , dried (MgS04) and evaporated, to, a colorless residue. 
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Silica gel column chromatography ( dichorome thane :MeOH, 9:1) 
afforded regioisomeric mixtures of coupled pyrazoles . 
Preparatory HPLC reverse phase (acetonitrile : water g radient 
flow) — allowed for- tne separation of pure lrmethyl-3- (3- 
cyano) phenyl -4- [ (2 ' -tert-butylaminosulf onyl- [1, 1 * ] -biphen-4- 
yDaminocarbohylJpyrazole as a colorless oil (0.35 g) 
lHNMR(CDCl3)5: 8.14 (d, 1H),-8.01 (s, IH) , 7.83-7.65 (m, 4H) , 
7.60-7.41 (m, 6H) , 7.27 (m, '2H), 3.78 (s, 3H).; 3.63 (s, IH) / 
1.00 (s, 9H)' ppm; ESI mass spectrum 536 (M+Na, 45) / 514 (M+H, 
100) . 

Part B: The product from part- A Was then subjected to . the 
Pinner amidihe * reaction sequence as outlined in Example 10 to 
obtain after preparative HPLC separation and lyophilization 
colorless crystals of the ' title compound {0.15 g),; ^HNMRCDMSO- 
de) 5: 9.90 (s, IH), 9.37 (bs, 1.5H), 9,29 (bs, 1.5H), 8.24 • 
(s, IH), 8.00 (d, IHO, 7.90 (bs, 2H)\ 7.84 (d, IH) , 7.73 (m, 
IH), 7.69-7.50 (m, 4H) , 7 . 37-7 . 27 (m, 3H0, 7.17 (bs, IH), 3.98 
(s, 3H) ppm; ESI mass spectrum m/z * (rel . int.) 475.3 (M+H, 

100) . ' . : • ' 

Exasqple 111 . . ' 
1- O-amidinophenyl) -5- [ [4- (pyrazol-4 ' -yl)phen-l- 
yUaminocarbonyllpyx-azole, trif luoroacetic acid salt 

Part A: 4-Iodopyrazole (20 mmol) was treated with Et3N (3 0 
mmol) and (Boc)20 (22 mmol) in THF (60 mL) at r.t. for 2 hours 
to f orrn i\r-Boc-4-iodopyrazole (5 . 88. g, 100%). N-Boc-4- 
iodopyrazolyle in THF (100 mL) was reacted with 
hexamethylditin (20 mmol) in the presence of Pd(Ph3P)4 d-l 9, 
1 mmol) under nitrogen at 78^0 overnight. To it was added 
aqueous- 10% KF and the resulting mixture was stirred for 30 
minutes, and then filtered through a pad of Celite . , The 
filtrate was extracted with EtOAc . The EtOAc layer was washed 
with water, and dried over MgS04 . Filtration and concentration 
followed by purification of the mixture by column ' 
chromatography afforded the 3-trimethyltinpyrazoie derivatiye 
(5 g, 75%) as a white solid. 
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Part B: The product from part a' (10 mmol) was treated, with 
with 4-nitrobromobenzene (10 mmol) in. the presence of 
Pd(Ph3Pj4' (0.36 g, 0.3 mmol) under nitrogen at 7 overnight, 
followed by workup as, described; above afforded the 4-pyrazplo 
-nitrobenzene derivative (0:95 g, 33%). Hydrogenation (0.85 
g, 2.94 mmol) in MeOH (150 rhL) in ;the presence of Pd (5% on C, 
0 .09 g) at: r : t . for 16 hours afforded the aniline derivative 
(0.76 g, .100%) . ■ , 



10 



' Part G: Standard coupling'of the product from part B with the 
pyrazoie acid chloride- under reflux for : 1.5 with, EtsN (1 raL) ■ 
followed by usual workup and purification afforded the coupled 
^^i^^SHidi^^S^^oFe-Be^ 
15. subjected' to the Pinner amidine sequence to afford after ■ 
purification the title compound as .colorless (148 mg, 70%). 
■ iHNMR (CD36D) 6: 1. 93 (bs , 2H) , 7. 9.0-7 . 87; (m, IH) , V7 . 80 (td, 
J=7.4 Hz, J= 1.2 Hz, 2H), 7.70 (t, J=7.8 Hz, Ih) , 7 . 57 (d, 
J=7.4 Hz; 2H), 7.60-7.54 (m, 2H) , 6 , 93 (d.^,fcl • 9 1H),,.2.38 
, 3H) ; 13c NMR (CD30D)8: 167.92, •1'59.84„ 151.36, ;;i2.27, 
139.28, 137 .'30, 131.43, . 131.07, 130.51,128.33, 126.99, 125.-48, 
122.48, 110.77,' 13.29; ESMS: Wz. 386.3 (M+H, 100); HRMS. calcd 
for C21H2PN7O1 .3.86. 1729-, found 386.1738.' 
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'■ Exanple 112 
1- ( 3-amidinophen.yl) -3-methyl-5- ( [5- ( 2 ' - : 
methylsiilf onylphenyl)pyrid-2-yll amlhocarbbnyDpyrazole 
_ ■ trif luoroacetate . 

Part "a : Preparation of 2- ( tertbutoxycarbonyl) amino-5- . 
bromopyridine and 2-[bis(tertbutoxycarbonyl)amino]-5- 

bromopyridine . 

•- Sodium hydride (1.27 g, 60C, 32 mmol) was added to 2- 
■35 amino-5-bromopyridine (5.0 g, 29 mmol) in THF (75 mL) at 0°C. 
The ice bath was removed and the reaction stirred 25 niin at 
room temp. Di-t-butyl dicarbonate (6.94 g, 32 mmol) was added 
and the reaction was refluxed'l5 h. After cooling, the 

• • 150 
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reaction was .carefully quenched .with water and extracted into 
EtOAc. The combined organics were washed with sat. NH4CI and 
sat. NaHC03 , dried over Na2S04, filtered, and e vaporated . The 
crude mixture was chroma tographed. on silica gel (5-7. *5% 
EtOAc/hexanes, followed with 100% CHCI3) to yield both the' 

mono-protected (2,85 g, 36%) and bis-protected (1.87 g, 17%) 
products. lHNMR(mono, CDCl3)5:. 8.32 (d, IH, J=2 . 2 ) V 8 . 13 (bs > 
IH), 7.91 (d, IH, J=8.8 7.75 (dd, IH, J=8.8, J'=2.2), 1.54 
(s/ 9H) ; iHNMR(bis, CDCl3)5:8.53 (d, IH, J=2 . 5 ) 7 . 84 ^ (dd, IH , 
' J=8.5, J'=2.5)r 7.18 (d, IH, J=8.4),a.45 (s, 18H) ! 

-Part B: Preparation of 2- [bis( tertbutoxycarbpnyl ) amino] -5-* 
(2 ' -methyl thiophenyl) pyridine. . - 

2- [Bis (tertbutoxycarbonyDamino] -5-bromopyridine (1.87 g, 
5.0 mmol) was dissolved in- benzene (120 mL) . 2- .' 
Methylthiophenylboronic acid (1:95 g, 11.5 mmol),, aq. sodium 
carbonate (12 mL, 2.0 M, 24 mmol) , tetrabutyl ammonixom bromide 
(80 mg, 0 . 25 mmol) , and \, . ■ 

•bis (tripheriylphosphine) palladium (II ).chloride (175 mg,- -^0 .25 
mmol) were added, and the - resulting mixture was purged with 
vacuium and argon and then refluxed.l6 h. . The cooled mixture 
was diluted with EtOAc and water. The. layers were separated*,' 
and the organic phase was washed with brine, dried over 
Na2S04 , f iltered, and evaporated.' The crude product was 

chromatographed on silica gel ( 10-20% EtOAc/hexanes ). to yield 
a thick oil (1.82 g, 87.1%). ^HNKR (CDCI3) 5: 8.51 (d, IH, 

J=2.2), 7.83 (dd, 1H„ J=8 . 1 , . J ' =2 .2 ) , 7.30 (m, 5H) , 2^.35 (s, 
3H) , 1.47 ^(s, 18H) : 

Part C: Preparation of 2- [bis'( tertbutoxycarbonyl ) amino-5- (2 v- 
methylsulfonylphenyl) pyridine . ' ^ 

2- [Bis ( tertbutoxycarbonyD amino] -5- (2 ! - 

methylthiophenyl) pyridine (1.69 g, 4.1 mmol). was dissolved in 
MeOH (20*mL). In a separate beaker, a solution of Oxone (10 
g) was generated- by dilution to 49 mL with water . * A portion 
of this solution 114 . 5 mL, • 4 . 8 mmol) was removed and adjusted 



151 



wo 98/28269 



PCTAJS97/22895 



to pH 4 with sat. • Na3PQ4 solution (4,0 mL) . This mixture-was 
added to the reaction , and stirred 22 h at room temp. The 

. resulting mixture was, diluted with .water, extracted with 
' CHCI3, dried .over Na2S04, filtered, . and evaporated. The crude ^ ^ 

.5 'product was chromatographed'on silica gel (40-75% 
EtOA'c/hexahes); to yield the sulfone (1.19 g, 65%) . 
lipQMR(CDGl3)5: ^ (d, IH, J=l . 8 ) , '8 . 26 (dd, 1H,.J=8,1,. , 

J'=1.5), 7-95 (dd, IH, J=8.1, J'-2.2K 7.71 (td, 1H-, J=7.4/ 
,.J'=lv5); 7.64 ■ (td, IH, J=7.7, J'=1.4), 7:40 (dd; , IH, J=7 . 3 , 

10 J'=1.4), 7:36:\(d, IH, J=8.8). 2.68 (s^ BH), .1.48 (s,,18H). 

Part' D: Preparation of 2-amino-5- (2 ' - . ^ 

— — methylsulfonylphenyl) pyridine hydrochloride.. , . ' , 

15 ' 2- [Bis(tertbatoxycarbonyl)amino-5- (2 :*. ^ 

^methylsulfonylphenyl)pyridine (i:i8 g, 2.6. mmol) and 2- ; ^ 

(teirtbutoxycarbonYl) amino-5- t2 ' -me^^^^ 

(1.62 g, 4.6 mmol) .were suspended in HCl/dioxane (30 mL, 4.0 • 
M) and stirred 23 h at room temp. . The resulting mixture was / ' 
: •.;20 dilutedi^with- Et20 and filtered to yield a tan solid ' (2 .27 g, . 
^ - V. 100%) . ^HNMR(IMSO)S: 8.09 (m, 3H)., '7..'98^- ( IH, J=1.8); 7:90 . 

. , ^ (dd/' IH. J=9:.r>" J'=2v2) 7.75 X^^^ 7 . 45/(dd,; IH. 'J=7 , 3 ;. . . . 

• , ' ; -J'=l,l)., 6:.98' (d, IH, J=9.H r3.04 (s/ 3H) . , V .y 

•25 Part E: -Preparation of 1- (3-cyanophenyl ) -3-methyi-5- ( [ 5- (2 ' - 
' , ■ methylsuifonylphehyl)pyrid-2-yl]arninocarbohyl)pyra2ole. 

: . . ..Oxalyl . chloride (175. jii; 2 .0 mmolf and Dl^^ (^ ^ops) were ^ 

• added to 1-^ ( 3 -cyahophenyl ) -3 -methylpyrazole-5-carboxylic acid - 
.• -''/ :30 V (300 mgi i.3 mmbl) in'CH2Gl2 (5 mL) and stirred under argon 

160 min.'' The resulting solution was evaporated and' 

• redissolved- in;CH2Cl2 (5 mL). . 4-Dimethylaminopyridine (484 

; mg, 4^,0 mmol) and 2-amino-5- (2 ' -methylsulfonylphenyl) pyridine 
. hydrochloride (376 mg, 1.3 mmol) were added and stirred at 
35 room temperature under argon for days-. The reaction was 
. evaporated and chromatographed on silica gel (50-100% 
. ■EtOAc/hexanes, followed by 1% MeOH/EtOAc) . t:p yield the desired \ 
' product 1303 mg/. 50%) . ^^HNMR(CDCl3)8• 8.54' (s, lH),-8.'39 (d, 

- " , ■ ■ , ' : . ■ 152- ■ - 
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IH, J=2.2), 8.25 (d; 2H, J=8.4), 7.82 (m, 2H) , 7.66 (m, 5H) , 
7.37 (dd. IH, J=7.7, . J'=1.5) , .6.76 (s, IH), 2.75 (s, 3H) , 2.41 

(s, 3H) . ^ 



Part F: Preparation of 1- (3-amidinophenyl) -3-methyl-5- ( [5- 
(2 • -methylsulf onylphenyl ) pyrid-2-yl] aminoearbonyl) pyrazole 
trif luoroacetate . 

1- (3-cyanophenyl) -3-methyl-5- ( [5- (2 • - ^ 
methylsulf onylphenyl ) pyrid-2-yl ] aminoearbonyl ) pyrazole (300 
mg, 0.66 mmol) was dissolved* in dry GHCI3 A15 mL) and dry MeOH 
(5 mL) and cooled to C^C. HCl (g) was generated by the' 
addition of H2SO4 (45 mL) to NaGl (200 g) over 90 min, and 

bubbled into the reaction. The generator was removed, and the 
reaction was sealed and placed in the refrigerator {4®C) 
overnight. The reaction .was evaporated and redissolved in dry 
MeOH (10 mL). Ammonium carbonate (316. mg, 3:3 rrinol) was added 
and the reaction was stirred 20 h at room temp, and 
evaporated. The crude product was purified by prep HPLC on a 
C-18 reverse phase column (10-70% MeCN/H2O/0 . 05% TFA) to. yield 
a white powder (161 mg, * 42%) . . ' ^HNMR (DMSO) 5: 11 . 21 (s, IH),. 
.9,38 (s, 2H),, 8.96. (s; 2H) , 8.36 (s, lH), 8.07 (d/lH, J=7 . 3 ) , 
7.99 Jd, IH; J=8..5) , ,7:92 (s, IH)., 7.73 (m, 6H) / 7.42 (d, IH, 
J=7.7), 7.16 (s,; IH) , 2.92 (s/ 3H) , 2.29 (s, 3H) . HRMS calc . 
for C24H23N6O3S: 475.1552; found, 475.1554. ' . 

Exaioples 113, 114, and 115 
1— (3-amidinophenyl) -3-methyl-5- ( [5- (2 ' - 
methylsulf onylphenyl ) pyrimid- 2 -yl J aminoearbonyl ) pyrazole 
trif luoroacetate, (Example 113) 1- {3-cyariophenyl) -3-methyl-5- 
( [5- (2 ^-methylsulfonylpheny^)pyrimid-2- 
yl] aminocarbonyl)pyrazole, (Example 114) and l-(3- 
aminocarbonylphenyl) -3-methyl-5- ( [5- (2 • - 
methylsulf onylphenyl )pyrimid-2-yl] aminoearbonyl ) pyrazole 

(Example .115) 

Part A: Preparation of 2 -methyl thiophenylboronic acid. 



153 



\VO 98/28269 



PGT/US97/22895 



2-Bromothipanisole . (29 . 0 .g, 143 mmol.) was dissolved in 
dry THF (400 mL) and ^ cooled to -.75**C.. iV-BuLi (62,0 mL, .2.5 M 
in hexane, 155 inmol) was added over 50 min. After stirring 25 
min, ; triisopropyl* borate (46 mL, 199. iranol). was added oyer 35, 
5 min. The cold bath was removed and the reaction was stirred 
at room temperature for 16 h. * The resulting solution was 
\cooled in an ice bath; and 6 M HCl (100 mL) was. added. This 
mixture was stirred at room temp 5 h and concentrated to about 
half of the original volume. The concentrated .solution was 
10 partitioned between Et20 and water. The' organic layer was 

extracted with .2. M NaOH, which' was subsequently reacidified 
'with -6 M HCl and extracted several times back into.Et20. 
These. Et20 washes were. dried over'Na2S04r filtered, and 

-15 ■ 8: '8.01 (dd, IH,,. J=7 .3, J'=1.4). 7 .SS (dd, ' 1h;-J=7..'7, J' =i! i),; 
.7.43 (td/ IH, .J=7.3;, J'=1.8)v;7.34 (td, IH/ J=7^ 
6.22 (s, .2H), 2.50v(s, 3H) . * ; 

Part B : Preparation, of 2 - [bis ( tert-butoxycarbbnyl ) amino] -5- 
20 bromopyrimidine; \ : ' ' ' ' 

Sodium hydride ..(5.06 g, ' 60%, ,127 mmol) was added in 2 
• / portions to 2 -amino- 5 -bromopyrimidine (10.0 g, -57 mmoi) . in .dry 
THF (500 itiL). at 0°C. After stirring io min, di- 1 -butyl ■ 
'25 dicarbonate (27 . 6 g, 126, mmol) was added. The . resulting 

- mixture was refluxed 17 h,' quenched carefully with water, and 
. concentrated. The concentrated mixture was diluted with EtOAc 
^- and extracted with water.. . The- -c aqueous "layers were 

- - extr acted -with EtOAcr All of the; organic layers were - ■ - 
30 „ ' combined, dried over Na2S04, filtered, and evaporated. The*- 

• crude product, was chromatographed on silica gel (10-15% 

EtOAc/hexanes) to yield the desired product (15. 4 8 g, 72%) . 
lHNMR(CDCl3)8: 8;78 (s, 2H) , 1.47 .(s, 18H) : 

. 35 . Part C : . Preparation o£ 2- [bis ( tert-butoxycarbonyl) amino] -5- 
'{ 2 ' -methyl thiophenyl )pyrimidine . . 
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2- [Bis (tert-butoxycarbonyl) amino] -5-bromopyrimidine (2.00 
g, 5.3 mmol) was dissolved in benzene (130 mL) . 2- 

methylthiophenylboronic acid (2.24 13 , 3 irnn ol ^ , godium 

carbonate (13 mL, 2.0 M, 26 mmol) , ; tetrabiityl ammonium Sromide 
5 { 86 mg , 0 . 2 6 mmol ) , and - * 

bis'(.triphenylphosphine)palladium(II) chloride (190^ mg, 0.27 
mmol) were added, and the resulting mixture was purged with 
vacuum and argon and then refluxed 17h. The cooled mixture 
was diluted with EtOAc'and water. The layers were separated, 
10 -.-and the organics were dried over Na2S04, filtered, and 

evaporated. The crude product was chromatographed • on .silica 
gel {50% EtOAc/hexanes) , evaporated, and chromatographed a 
second time on silica gel - (3 0-50% EtOAc/hexanes) to yield the 
. desired product (2.13 g, 96%). ^HNMR (CDCI3) 5: 8 ; 8l' (s, 2H), . 
,5 7.41 (m, 2H) , 7.25 (m, 2H) , 2.39 (s, 3H) , 1.49. (s, 18H), . 

Part D: Preparation of 2- [bis ( tert-butox]^carbonyl) amino] -5- 
(2 • -methylsulfonylphenyl)pyrimidine. ^ 

0 2- [Bis (tertbutbxycarbonyl) amino] -5- (2 ' - ' - 

methylthiophenyDpyrimidine (2.13 g) '5.1 mmol) was dissolved, 
in MeOH (20 mL) and- cooled to 0°C./In a separate beaker, a 
solution of Oxone (5.49 g) was generated by dilution to 27 mL 
with water. A portion of this, solution (17 mL, 5.6 mmol) was 
removed and adjusted to pH 4.2 with sat. Na'3P04 solution (4.7 
mL) . This mixture, was added to. the reaction and stirred 23 h 
at room temp. The resulting mixture was diluted with water ; ' 
and extracted with CHCI3 , The. organics were combined, washed 
with water and brine, dried over Na2S04, filtered, and 
evaporated. The crude product was chromatographed on silica 
gel (50-100% EtOAc/hexaries ) to yield the sulfone (1.28 g, 
56%). , lHNMR(CDCl3)5: 8.81 (s, 2H),.8.28 (dd, IH, J=7.6, 
J'=1.4)', 7.72 (m, 2H), 7.39 (dd, IH, J=7 . 3 , J ' =1 . 4 ) , ' 2 . 76 (s, 
3H) , 1.50 (s, 18H) ... - * 

Part E: Preparation of 2-amino-5- (2 • - ^ 
methyl sulfonylphenyl ) pyrimidine hydrochloride . 
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2- [Bis (tertbutoxycarbonyl) ainino].-5- (2 ' ^ ' 
methylsulfonylphenyDpyrirhidine (1.28 2.8 mmol) was. 
suspended in* HCl /dioxane (10 mL; 4.0 M)- and stirred 20 h at 
room temp." The resulting mixture was' triturated- with Et20 and 
5 filtered to yield a white solid (772 mg/ 95%) . lHNMR(GDCl3 + 
. few drops MeOD)"5: 8.53 (s, 2H) , 8.22' (dd, IH, J=7 .7,- J'=1..8) 
: 7:77 .{m, 2H) / 7 . 40 (dd, IH, J=7 . 4 J ' =1 . 5 ) , 2.94 (s, 3H) . 

Part F:' Preparation of 1- (3-cyanophenyl) -3-methyl-5- ( [5- (2 * - 
10 methylsul f onylpheny 1 ) pyrimid-2 -y r] amiriocarbony 1 ) pyrazole . 

Oxalyl chloride (175 ^1, 2 .0 mmol) and DMF (2 drops) were 
added to 1- {3-cyanophenyl) -3-methylpyra2ole-5-carboxylic acid 

-~;rT^:(:S:0^-mg7:^^ 

15 for. 120 min. The resulting solution was evaporated and 

redissoived in CH2CI2 (5 mL) . 4-Dimethylaininopyridine (480 

mg, 3 .9 mmol) and 2-amino-5- (2 ' - 

methylsulfonylphenyDpyrimidine hydrochloride (377 mg, 1.3 
mmol) were added and stirred at room temp under argon 5 days. 

20 The crude reaction was ■ chromatdgraphed. on silica gel (2-5% 

MeOH/CHCl3) to yield crude product, which was ■ redissoived in* 
.CHGI3 and extracted with 1 M HCl,-, The organics were dried^ • 
over Na2S04, filtered, and evaporated to yield clean product;' 
(486. mg, 80%). ^HNMR (CDCI3) 5: 8 . 69 (s, 2H) , 8.64,(s, IH) > 8.25 

25 (dd, 1H,'J=7,.7;, J'=1.5),- 7.84 '(m, IH), 7.73 (m, 4H),'.7.55 (t, 
IH, J=7.6), 7.35 (dd, IH, J:=7 . 3 , J ' =1 . 4 ) , 6 . 79 : ( s , IH) , 2.80- 
(s," 3H) , 2.42 (s, 3H) . • . 

'Part .G: ' Preparation of 1-^ (3-amidinophenyi) -^S-methyl-S- ( [5- . 
30 (2 V-methyls.ulfonylphenyl)pyrimid-2-yl] aminocarbonyl) pyrazole 
trif luoroacetate, and 1- (3-aminocarbonylphenyl) -3-methyl-5- ; 
( [5- (2 • -^methylsulf onylphenyl) pyrimid-2 - 
yl 1 aminocarbonyl ) pyrazole . 

35 l-(3-cyanophenyl)-3-methyl-5-([5-(2'- 

methylsulfonylphenyl):pyrimid-r2-yl] aminocarbonyl) pyrazole (471 
mg, 1.0 mmol) was dissolved in dry GHGI3 (15 mL) and dry-MeOH 

(5 mL) and cooled to Q°C, HCl ^(g) was generated by the 
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addition of H2SO4 (45 mL) to NaCl (480 g) over 30 min, and 
bubbled into 'the reaction. The generator was removed, and the 
reaction was sealed and placed in the refriaeratoT- {^°(" ) for 
18 h. • The reaction- was evaporated and redissolved in dry MeOH 
(15 mL) . Ammonium carbonate (487 mg> 5.1 mmol) was added and 
the reaction was stirred for 20 h at room temp, and 
evaporated. The crude product was dissolved/suspended in a 
mixture of MeCN, water, TFA, DMSO, and MeOH. The soluble, 
portion was purified by prep HPLC oh a C-18 reverse phase 
coliimn (10-70% MeCN/H2O/0.. 05% TFA) . to yield the desired 
amidine as- its TEA salt (0.31 g, 51%) . . . ^HNMR (DMSO) 5: 11 . 38 (s, 
IH), 9.39 (s, 2H), 9.00 (s, 2H), 8*67 (s, 2H), 8.10 (dd, IH, 
.J=8.1., J'=1.5), 7.92 (m, IH) , 7.74 (m, 5H) , 7.49 (dd, IH,' 
J=7.3., J»=l.l) , .7:06 (s, IH), 3.03 .(s, 3H) , 2.29 (s, 3H) . 
umis calc. for C23H22N7O3S: 476.1505; found, 476 . 1529 . A 

second product. was isolated from the prep HPLC and combined 
with the insoluble solid from above for purification on silica 
gel (10% MeOH/CHCl3) ; /The crude amide was suspended in 

toluene and- filtered. The' white solid thus^ obtained was the 
desired amide, (52 mg, 11%) ^HNlyER (DMSO) 5: 11 . 33 (s, iH) , 8.64 

(s- 2H),.8.08 (m, 2H), 7.92 ( s , > IH)., 7 . 77 (m, 3H), 7.48 (m, 
4H) , 6,95 (s,lH), 3.01 (s, 3H) , 2.27 (s,-3H). HRMScalc. for 
C23H21N6O4S: 477.1345; f ound, - 477 .1350 . 

Example 116 

1 - ( 3 - ( N-aminoamidino ) phenyl ) - 3 -methyl - 5 - [ ( 2 ' - tert - 
butylaminosulf onyl- [1,1*] -biphen-4-yl ) aminocarbonyllpyrazole, 

trifluoroacetic acid salt 

1- (3-Cyanophenyl) -3 -methyl- 5- [ (2 ' -tert- 
butylaminosulf onyl- [1, 1 ' ] -biphen-4-yl) aminocarbonyl]pyrazole 
(150 mg) was dissolved in anhydrous CH3OH and • cooled to 0*C. 

Anhydrous HCl was bubbled through the rxn for 15 minutes. The 
resulting solution was .allowed to warm to -rt over 18 hrs . The 
mixture was concentrated in vacuo . LRMS (M+H)+=489 
C25H23N5O4S1 . 50 mg was dissolved in' 10 mL of anhydrous CH3 OH . 
Hydrazine (0.10 mL) was added and. the resulting mixture was 
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stirred at rt for 4 hours. The mixture was concentrated- under 
,. vacuo- , Purification was done by HPLC yielding' 2.5 mg (98% 
purity by HPLC) . HRMS for C28H31N7O3S1 (M+H)^ calc . 490.162947, 
. found. 490.. 164868. ^HNMR (CD3OD) 8: 1 . 02 ^ (s , • 9H) , 2 . 38. (s, 3H) , 
5 6.94 (s> IH), 7.305 (d, 1H,-J= 7 ..69' Hz) 7 .53 (t, IH, 7.69 
Hz) , 6.64-7.85 (m 7H) , 8.085- (d,. IH, J= 8.06 Hz)\ 

Exaii^le 117 

1- (3- (N-amixioamidino) phenyl) -3 -methyl- 5- [ (2 ' -aminosulf pnyl- 
10 [1#1' 1 -biphen-4-yi)aininocarbonyl]pyra201e, trif luoroacetic 

acid salt 

3- [4-.(2r (N-butylaminosulfonyD phenyl) aininophenyl-3- 

~-^-^methytk-^5-Garboxypyrazole]^Gyan 

anhydrous; CH3PH and . cooled to 0*G . Anhydrous HCl was bubbled 

through the rxn. for 15 minutes . 'The resulting solution was 

allowed' to warm to rt . over 18 hrs. The mixture was ' 
concentrated in vacuo . LRMS (M+H),+-489 C25H23N504S3_. 30,0 mg 

was; dissolved in 10 mL of . anhydrous CH3OH. Hydrazine (0.023 

mLi) was added and the resulting mixture .was stirred at ft for 
4 hours. The. mixture was concentrated under, vacuum. - \ 
Purification was done ; by HPLC yielding 23 mg (98% purity by 
HPLC) HRMS for C24H23N7O3S1. (M+H) + ' calc . 546 . 228735 / found " 
546.228088'. ^HNMR (CDsOD) 5: \2 . 38 (s, 3H) ; 6.94; (s,. IH), 7,31 
(d, IH, J=7.-33.Hz), 7.495 (d, 2H, J= 7 . 33 Hz ) ; 7 . 59-7 . 86 " (m, 
7H), 8;08 (d, IH, J= 7.69 Hz) .. ' ■■ , 

. > . . 1 Eyatnple ,118: . . , . ,^ 

1- (3- (N-methyl-N-hydroxyairdd ' 
butylaminosulf onyl- [1, 1 ' ] -biphen-4-yl ) aioinocarbonyl] pyrazole, 

trif luoroacetic acid salt 

3 - [ 4 - ( 2 - ( t-butylaminosuf onyl ) phenyl ) amino phenyl-3 - 

methyl-5-carboxypyrazole,] cyanophenyl (300 mg) was 
dissolved/suspended in 25 mL of CH3OH. Triethylamine (0.098,;. 

mL) added along with N,N-methylhydroxylamine hydrochloride ' ■' 
(0.048 g) The reaction was stirred at 50'G for 15 hours. The 
mixture was concentrated under vacuo.- Purification was done 

158 



20 



25 



30 



wo 98/2iB269 



PCT/US97/22895 



on silica gel using 10% CH3OH/CH2CI2 as the eluent yielding 
360 mg.^ HRMS for C29H32N5O4S1 , (M+H) + calc. 561.228401', found 
561.229. 87. lHNMR(CD30D)5: 1.02 (s. 9H). 2 (c, ^tt); -? 

3H) , 3.62 (s, •lH)/ 6.96 (s, IH)/ 7.305 (d, IH. J= 7.69'Hz), 
7.42 (d, .2H, J=8.79:Hz), 3.53 {t, IH, J= 8 . 06 Hz ) , 7 . 60 (t, ■ 
1H, J= 7.32 Hz), 7.65 (d, 2H, J="8.06 Hz), 7 . 70-7 1 78 - (m, .4H) , 
8.085 ,(d, IH, J=7.69 Hz).- - 

' — ExaTnple 119 
1- (3- (N-methylamidino) phenyl) -3-miBthyl-5- [ (2 ' -tert- 
butylaminosulf onyl- [1, 1 • ] -biphen-4-yl) aminocarbonyl]pyrazolo, 

t:ri£lu6roacetic acid salt 

1- (3- (N-Methyl-N-hydroxy-amidino)phenyl) -3-methyl-5- [ (2 ? - 
n-butylaminosulf onyl - [1,1' ] -biphen-'4-yl) aminocarbonyljpyrazole 
(300 mg.) was dissolved in acetic, acid- (25 mL) - 
Trif luoroacetic anhydride (0.106. mL) was added 'andi the * - • 
reaction was stirred at rt for 35 minutes. - 10% Pd/C (300 nig) 
was added and the . reaction vessel was placed on the Parr 
Shaker (50 psi H2) for 17 hours. The reaction was filtered 

through G-lite and the mixture was concentrated* under vacuums 
Purification- was done by HPLC* yielding 33 mg (97% purity by * 
HPLC) .. HRMS for C29H32N603Si (M+H) + calc . 545-.,23 3486 , found- - 
545.233079; ^HNMR (CD3OD) 6: 1.02 (s, 9H),. 2.-38 (s, 3H) , 3.09 (s, 
3H) , 6.94 (s, IH) , 7.30 (d-, IH,. J= 7 . 33 Hz ) , 7.425'(d, 2H, J= 
8.42 Hz) 7.50 (t, IH, J= 7,69 Hz),. 7 . 57-7 J 64 (m, 3H) , 7 . 685 
(d, IH, ; J= 7.32 Hz) 7.73-7.77 (m, *. 2H) 7.87 (s, IH) , 8.085 
(d, IH, J= 7.70 Hz). ' . 

Eacample 120 

1- (3- (N-methylamidino) phenyl) -3-methyl-5- [ (2 ' -aminosulf onyi- 
[ 1 , 1 ' ] -biphen-4 -yl ) aminocarbonyl ] pyrazole , trif luoroacetic 

acid salt 

1- (3 ' - ( N-Me thy 1-N-hydroxy-amidino) phenyl) - 3 -methyl -5- 
[ (2 ' -n-butylaminosulfonyl- [1, 1 ' ] -biphen-4- 
yl)aminocarbonyl]pyrazo^e (347 mg) was dissolved in 
trif luoroacetic acid (10 mL) and stirred at 50*C for 1 hour. 
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The.mixture. was- concentrated in vacuo (346.mg).,^^L^ 
■ C25H24N6O4S1 {M+H)+=505,. . This material (346- mg) was dissolved , _ 
■• -in -aceltic- acid' (10-0. mL) ."; Trif luproaceti^:- ;aiihydride (0-.116 raL)' 
was -added and the reaction was stirredvat irt for 35 minutes;; 

■- 5 10% Pd/C (300 mg) was added- and the rxn was placed, on the Parr 

"shaker (50 psi/H2) for .18 hours; The reaction was filtered ■ 
• -■ through Celite and the' mixture; was concentrated in vacuo . 
' Purification was done by HPLC yielding 80 mg-. (98% purity by . 
HPLC). HFMS for C25H24N603Si- -(M+H)+. calc . 489.172971,. found;: 
10. 489. . 172971; lHNMR(CD30p),5: 2;v38 , (sr3H).. 3 3H) , 6.94 (s, . . ' \, 

iii):, i,3i {d/mv. J= :'\ 

(t, IH, 7 .32 .H2y; ■7-.57-7 .e8- (mV 6H) , < 8-.085 (d, IH, . J= 7 . 47 , 

■ -Hz). ■ ;■. ^ ■ ■ .; ■ . ' ■ ■ ./ ' ■ 

15 ' 'Ejcanple 121 , . ■ 

l-(3-ainidinophenyl)-^5-[(2!r-ajnin6sulfonylphen^ j 
. yilaminocarbonylltetrazole, trifluoroacetic acid salt. ! 

. ■ /'The title compourid was; prepared, as colp^^^ ■ , ' ; | 

20 ' following; th^ ' standard P?.nner amidihe reaction- se^^uence and" ' ■ { 

purification protocols 'outlined previbi^sly (Example 24) ; ^ ■; ■. 

■ iro5MR.(DMSq) 6:8.40-6.95 ,(m;:llH);.- ?. 25 (s; IH) ; -9 ; 50 (S, .IH) ; ; ' . | 
, 11.55 (s, IH) ; MS, (ESI) 464,i7^ (M+H) + . . . '■ ' ^ . ' ■ ' 

■25 ' ■' ■ ■.■ Example 122 V 

l-(3-aininocarbohylphenyl)-5-{[5-(2'- ; 

anu.nos»lf ony Ipheny 1 ) pyridin- 2 -y 1 } 'a^ 

. : The- title compound was prepared as ' cblor less . cryst^^^ 
30 following the standard Pinner -followed^ by hydrolysis and , . , 

.purification protocols , outlined previously; ".iHNMR { DMSO ) 8 : ■ ■ 
8.40-7.39 (m; IIH); 11.55 (s, IHy . MS ., (ESI) 465.11 (M+H) + . 

Exan^le 123 

35 : ,i-(3-aiiddinophehyl)-.5-{[5r(2'-tirifluoramethylphe^ 

; yl)pyridin-2-yllaininocarbonyl}tetrazi3le, trifluoroacetic acid. 

■'■■ ". salt . - 
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The title compound was prepared as colorless crystals 
following the standard Pinner amidine. reaction sequence *and 
purification protocols outlined previously; ^HNDIR(DMSO) 5: 
- 0 .40 7.49 ,(m, IIH ) ;■ 9.2b (s. .IH); 9.5 (s, . IH) ; 11,60 (s. IH) ; 
MS (ESI) 453.20 (M+H)+. 

Example 124 
1- O-amidinophenyl) -5- [ (4 • -brcamophon-l-Yl) 
aminocarbonyl] tetrazole, trif luoroacetic acid salt 

• The title compound was prepared as colorless crystals 
following the ^standard Pinner amidine* reaction sequence and 
purification protocols outlined previously;. ^HNMRCDMSO) 5: 
8.20-7.55 (m, 8H) ; 9 . 20, ( s , IH) ; '9 5 (s, IH) ; 11.55 (s, IH) ; 
MS (ESI) 386.03 (M+H) + . . . ^ 

Example 125 

1- (3-aminocarbonylplienyl) -5- { [5- (2 • -trif luoromethylphen-l- 
yl ) pyridin- 2 -yl ] aminocarbonyl ) tetrazole 

The title compound was prepared as colorless crystals 
following the standard Pinner followed by hydrolysis reaction 
sequence and purification protocols outlined previously; ' 
^HNMR(DMSO) 6:,8.40-7.'50 (m, llH) 11.60 (s, IH) . MS (ESI) 
454.12 (iyi+H) + . 

Example 126 

5- O-amidinophenyl) -1- [ (2 • -trif luoromethyl,- [1, 1 • ] -biphen-4- 
yl ) methyl ]tetra2ole, trif luoroacetic acid salt 

Part A. Preparation of Nr- {4-bromophenylinethyl) -3- 
cyanobenzamide . - . _ ' 

. 4-Bromobenzylainine HCl (3.36 g, 15.1 mmol) was dissolved 
in CH2CI2 (100 iiiL) , Tfiethylamine (8.4 mL, 60 mmol) was added 
followed by 3 -cyanobenzyl chloride (2.50 g, 15.1 mmol)... The 
mixture was stirred at room temperature under N2 for 15 min, 
It was diluted with CH2CI2 and washed with water and brine. , 
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The CH2C12 solution was dried over MgS04 and concentrated to 
, 3 . 5 g, of ', the. desired product . . 1hNMR (GDC13) 8: 4 . 60 (d, -2H) ; 7.0 
' ' (s, -IH); 7.20 . to 8.20 (m,; 8H) . MS (DCI-NH3) 315 .(M+H) + . 

5 Part B; Preparation of 1- (4-bromophenylmethyl) -5- (3- ' ' 

■ cyanophenyl ) tetrazole . 

The'materiai from Part A (3.2 g, 10 mmol). was dissolved 
in.CH3CN :(100'mL) and NaN3 .{0..7 g, 10 mmol) was 'added. The 
10- mixture was cooled in an ice bath and triflic anhydride (1.7 

■ mL, 10 mmol) was added. Then, the ice .bati^ was remoyed and. 

* ' stirred at room temperature under N2. overnight . - The reaction 
mixture ' Was.' diluted- with EtOAc and washed with: water and . 
:^.^ 6r3:he~ri;eT^^ 

15 chromatographed on silica gel ' (CH2Cl2);to give 2.0 g. of the 

desired product.- 1hNMR(CDC13) 6: 5.60 (s; 2H) ; 7.05 to 7.90 (m, 
8H) . MS (NH3-CI) 340, 342 (M+H)+-. ' ; ; . ' ' 
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Part C. Preparation of 5- (3-cyandphehyi) -I- [ (2 ' - 
trif luoromethyl- [1,1' ] -biphen-^--yl) methyl] tetrazole . 



., ■ . The material from Part B (0.36 g, , 1-06- inmol) , and,2- . 
trifluoromethyl. phenylboronic acid (0.24 g, 1.26 mmol) were 
dissolved in benzene. (30 mL) Z The mixture was stirred .at room 

25' t^perature and bubble N2 for 30 min-. Then K2CO3 (2,mL of 2 
. M, 4 mmol), tetrabu tyl ammonium' bromide ,(50 mg, 0.15 mmol) and 
' ^tetrakis(triphenylphosphine)-palladium(0) (2,00 mg, 0V17 mmol)^ 

,were added. The mixture was refiuxed -uhder N2 for 4 hours. 

The solvent was removed. -, The residue was dissolved in.,CH2Cl2 

30 and' washed with water and brine: ,It- was ■■dried over MgS04, , • 
concentrated, and chromatographed^ on silica . gel (eluted with 
CH2CI2) to give 0.41 g of the desired- product. lHNMR(CDCl3) 5: 

. 5.70;, (S, 2H); 7.10 to 7.85 (m, 12H) . MS ; (NH3-CD 406.1. 
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(M+H) + , . ■ . ■ ■ ', 

Part D. , Preparation of 5- (3-amidinophenyl) -1- [.(2 ' - 
trif luoromethyl- [1, 1 ■]rbiphen-4-yl)methyl] tetrazole, 
trif luoroacetic -acid salt-. 

■ - ■ - " . ■ ■ . 162 . 
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The material from part C was dissovled in 10 mL anhydrous 
CHCI3 and. 10 mL' anhydrous CH3OH. The mixture was cooled in an 
i^^ barn ana HCl gas was bubbled in until the" solution -was 
• saturated. The reaction mixture was sealed and kept at 0°C. for 
12 h. The solvent was removed and the -solid was dried under 
vacuum. The resulting solid was redissolved in 20 mL of 
anhydrous CH3OH and ammonium acetate (0.77 g, " lOeq) was added. 
The mixture, was sealed. and stirred at room temperature for 12 
h. The solvent was removed. The solid was dissolved in 
CH3CN/H2O/TFA and purified by reverse phase HPLC to give. .150.0 
mg of the desired product. ' ^HNMR (DMS0-d6 ) 6: 5.95 (s, IH) ; 
7.19 to 8.20 (m, 12H);.;9.35 (s/ IH); 9.50. (s, IH) . ".(ESI) . . 
423.17 (M+H)-*-. • • 

Example 127 

1- [ ( 3 -amidinophenyl) methyl] -3-methyl-5- [ (2 • -aminosulf onyl- . 
[1,1' ] -biphen-4-yl)aminocarix>nyl]pyrazole, trif luoroacetic 

■ acid salt 

Part "a. -Preparation of ^ethyl 1- [ (3-cyan6phenyl)methyl] -3-. • 
methylpyrazole^S-carboxylate. _ ' 

To .a 'solution of ethyl 3-methylpyrazole-5-carboxylate 
(2.0 g, 13.0 mmol) in 50 mL of dimethylf ormamide was added 3- 
cyanobenzyl bromide (2. 54'g, 13.0 mmol) and potassium iodide 
(6.'46 g,. 38.9 mmol). The resulting mixture was allowed to 
stir at 65^0 for 16 h. The reaction mixture was; cooled to 
room temperature, diluted with ethyl, acetate, washed with 
saturated aq. sodium thiosulfate (2 times), and brine- (2 
times) , dried (MgS04). and concentrated in vacuo . The residue 
was purified by flash chromatography (elution with 1;1 
hexanes/ethyl acetate) ' to. give 2.5 g (71%) of the title 
compound. MS (ESI) 270 (M+H)+. 

Part B. Preparation of 1- [ (3-cyanophenyl)methyl] -3- 
methylpyra2ole-5-carboxylate . 
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To a solution of* ethyl 1- [ O^cyanophenyDmethyl] -5- ■ . 
, methylpyrazole-5-carbo3<ylate: (2.37 g, .8 . 80 mitioi) in 20- mL of / 
. . methanol - and' 20 iiiL .of water was added' sodiuin' hydroxide (0 .70 
g, 17.6 mmol) and the resulting " solution was stirred at room 
temperature -for 16 h. ' The mixture was acidified with 10% aq 
HCl, diluted with ethyl acetate, ■ washed' with' brine (2 times) , ^ 
' ciried (MgS04) and -concentrated in vacuo to afford ^the title 
■ compound' . ( 1 : 9 g , 90% ) which, was ' used without ^ purification , ' MS 
' (ESI). 242 (M+H)+\- * ' ' • * ■ 

Part : . Preparation of ; l- ['(3-cyanophenyL) methyl] -3-methyl-5-: 
[ (2 ' -tert-butylaminosulfonyl- [1, 1 ' ] -biphen-4-^^,^ 
yl)aminocaripohyl]pyraz.ole. ' 



15'/ ■ To a solution of 1- [ {3Vcyanophenyl)methyl] -3- ' :, 

methylpyrazole-5r-carboxylate U . 80 g, 7 . 46 mmol)" in 20' mL. of . . 
dimfethyifbrinamide was added ^(2 ' - tert-butylaminosulf opyl- 
[1, 1 ' ] -biphen-4-yr) amine (2 , 50 . gV 8 .21 mmol) , benzotriazol-1-' 
yloxytris (dimethylaminoyphosphonium hexaf lubrophosphat^ 

'20- reagent 4 .95 g, il.l9 xnmol) and. trie thy 1 amine ' (1.13 'g, 11.'19-. 
mmol) : VThe ' resulting itiix^ stirred at 6boc"'f or 16 . h.-^ 

The reaction was allowed to cool to room temperature and then . 
■ was* diluted with ethyl acetate/ washed with brine (4 times)/ .* 

• dried. (MgS04)' and concentrated in vacuo. The residue was 
25 purified by flash chromatography ' (elution with. 1:1 ^ ' 

• hexanes /ethyl acetate) to afford 1.9 g (49%)- of the title . ' 
:. -compound: MS (ESI) 528.(M+H) + . . . : ■ . ■ , 

' * Part D/' . . Preparation' of 1- [ ( 3-amldihophenyl Vmethyl] -3 -methyl- 
30 5-[.(2'-aminosulfonyl-[l,l' ]-biphen-4- . 

yl)"amihocarbonyl]pyrazole, trif luoroacetic acid salt. v 

' ' To a solution of 1- [ (3.-cyanophenyl)methyl] -3-methyl-5- [ (2 

■ tert-butylaminosulf onyl- [1, 1 ' ] -Tbiphen-4-yl) aminocarbonyUpyrazole ' 
.35 (1.77,: g/ 3 .35 mmol) in 40 mL.of methyl acetate was added anhydrous 
methanol (1.36 mL,' 33.5 mmol) The solution was cobled to O^c. 
Then anhydrous HCl was bubbled through the. -solution for 15 
minutes. The solution was stoppered and allowed to 'stir overnight 
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at room temperature. The volatiles were removed in vacuo. The 
residue was dried under high vacuiam for 1 hr. The residue was 

then dissolved in 100. mL of. anhydro us methanol . Ammon -i nm 

cjcirboiicite (1.93 20,21 mmol) was added and the reaction was- 
5 stirred overnight at room temperature . The volatiles were removed 
in vacuo and the, residue was purified -by preparative HPLC -(GIS 
reverse phase column, elution with a H2O/CH3CN gradient with 0.5% 
TFA) to yield .the title . compound as a white powder. MS (ESI) 489 
(M+H)-*-. 

Example 128 

1- [ (4-Amidinophenyl )methyll -3-methyl-5- [ (2 • -amixiosulf onyl- 
[ 1, 1 ' ] -biphen-4 -yl ) aminocarbonyl ] pyrazole , trif luoroacetic 

acid salt 

Part A. Preparation of ethyl. 1- [ (4-cyanophenyl) methyl ) -3- 
methylpyrazole-S-carboxylate. > . 

Ethyl-3-methylpyrazole-5-carboxylate (2.50 g, 16.21 mmol) 
was ^llowed to react with 4-cyanobenzyl bromide (3.18 g^ 16.21" 
mmol) and potassium iodide (8.07 g, 48.65 mmol) to afford 3.1. 
g (70%) of the title compouhd. MS (ESI) 270 (M+H)+. 

Part B. Preparation of 5-carboxy-l- [ (4-cyan6phenyl)methyl:] -3- 
methylpyrazole . ' . , . : 

Ethyl-1- [ ( 4-cyanophenyl) methyl] -3 -methylpyrazole-5- 
carboxylate (2.96 g,. 10.99 mmol) was' converted into 2.4 g 
(91%) of the title- compound following the. procedure outlined 
previously; MS ('ESI) 242 (M+H) + . .- 

Part C. Preparation of 1- [ (4-cyanophenyl ) methyl] -3 -methyl-5-- 
t (2 * - tert-butylaminosulf onyl- [1 , 1 • ] -biphen-4- 
yl) aminocarbonyl ] pyrazole . 

5-carboxy-l- [ ( 4-cyanophenyl) methyl ] -3 -methylpyrazole-5- 
carboxylate (2.29 g, 9.49 mmol) -was converted into 2.0 g (40%) 
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of the title compoiind following, the procedure, outlined 
•previously; MS (ESI) . 528' . (M+H) + . 

. .Part D. Preparation of l-[ (4-ainidinophenyl) methyl] -3 -methyl-5- 

■ 5 , [ (2 ' -aitiinosulfonyl- [1,1 ] -biphen-4-yl)aininocarbonyl]pyrazole, 

trif luoroacetic .acid .sal t . • , ' • 

1- [ (4-cyanophenyljmethyl} -3-methyl-5- [ (2' -tert- 
butylaininosulfonyl-[l,l']-biphen-4ryl)aminocarbonyl]pyrazole ( 
10 " g, 1.47. mmbl) was converted into the title compound following ' 

■ ■ ■ • methods described previously; MS- (ESI) 489 (M+H) + . 

Exaia^le 129'' 

15 yi)aininocarbonyl]iinldazol(^r trif luorpacetic acid salt 

Part' A: 3-Flubrobenzonitrile (4.84 g, -40 nimol) was heated 
with imidazole (2.72 g, 40 iranol) in the presence of K2CO3 
in.DMF at lOOPC for 8 hours to -afford the coupled product 
20 - .' as a white solid in .quantitative yield,. ^^Hr^(CpCl3) 5: 
7 .89 (s, iu) , -7 .70 (d/; J=0 .8 Hz, IH) , .7 . 68-7 . 58 . (m,; 3H) , 

■ - 7.30 ("d, .•J=l-^a Hz,. IH) , 7.26 (s , IH) ;. LRMS. : ■ .170 (M+H)^. ; 

Part B: Product from part A' (1.52 g, 9 mmol) was slowly 
25 treated with .n-BuLi (1.6 M,- 6.3 mL) . in THF (60 mL) at - . 
78°C for 40 minutes and was then' slowly quenched with 
V chloromethyl formate (942 mg, 10 mniol) at this temperature. 
The resulting .mixture .was stirred at -780c and warmed to 
: room temperature over 2 hours. -Then-poured into wate^ 
30 .. ethyl acetate. The organic layer was .separated and washed ^ 
. with water, brine,, and dried over MgS04 • .After removal of 
the ethyl. acetate,, a residue was purified by column , 
chromatography with ethyl acetate and methylene chloride 
. (1:1) to afford the 2-imidazolylphenylethylester • ; '■■ 

35 derivative (1.33 g, 65%) as a white solid.. 1hnmR(CDG1.3) 5; 
7.80-7.77 (m," IH) , 7.65-7.'61 (m,' 3H) , 7 . 33 (s , IH) , 7.20' ' 
(s, IH)-; LRMS: 228 (M+H) + . 
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Part C: To a stirred solution of 4- ( (o-S02tBu) - 
phenyl] aniline (304 mg, 1 iranol) in CH2CI2 (20 mL) was 
slowly addeca trimethylalu miniun (2M in hexane, 1 m T. ) at QQ^ 
ana tne resulting mixture was warmed to room temperature 
5 * over 15 minutes. • The product from part B in CH2CI2 (5 mL) 
was added dropwise and the resulting mixture was refluxed 
•for 2 hours. The mixture was quenched with water, diluted - 
with ethyl acetate and filtered through Celite. ' The 
organic layer was separated, washed with water, brine and . 
dried over MgS04 . After removal- of ^ the ethyl ' acetate, a 
residue was purified by column chromatography with ethyl 
acetate and methylene chloride (1:1) as, eluent to afford ' 
the coupled product (260 mg, 52%) as a white solid. 
lHNMR(CDCl3)5: 9.41 (s, IH) , 8.15 (dd, ■ J=7 . 7 Hz, J=l . 5 Hz, ■ 
IH) , 7.78 (dd, J=7\3 Hz, J=l . 1 Hz ,V IH) , 7.74-7.57 (m, 6H) , . 
7.55 (td, J=7.7 'Hz, J=l.l Hz, iH) , '7.49' (dd, J=8.8 Hz, 
J=1.8 Hz, 2H), 7.29 (dd, J=8.1 Hz, J=1.5.Hz, IH) , 7,28 (d, 
J=a.8 Hz, IH), 7.22 (d, J=0.8'Hz, IH), 3.64 (s, IH) , 0.99 
(s, 9H); LRMS: . 500,1 (M+H) + . 

Part D: Standard Pinner amidine and purification methods 
then afforded the titled product (120 mg, 50%): 
1hNMR(CD30D)6: 8.08 (dd,. J=7 . 7 Hz, 'j=l\.l Hz ^ IH) , 7 . 91-7 . 88 
(m, 2H) , 7.83 (dd, J=8 . 4 Hz , J=l . 5 Hz , IH) , 7 . 74 ( t , ' J=8 . 0 
Hz, 1H),,7.65 (d, J-8.4 Hz, 2H) , 7.58^{dd, J=7 . 3 Hz, J=:l . 1 
Hz, IH), 7150 (s,2H), 7.39 (d, J=8.4Hz, 2H). 7.32 (s,' 
IH)/ 7,30 (dd, J=7.3 Hz/ J=l.l Hz,' IH) ; ESMS : 461 (M+H) 

Kxample 130 

1- (3-amidinophenyl) -4-met;hyl-2- [ (2 ' - amino sulfonyl- [1, 1 • i- 
biphen-4-yl ) aminocarbonyl] imidazole 

Ethyl-1- (3-cyanophenyl) -4-methyl-imidazolyl-2- 
carboxylate was prepared following the standard coupling 
procedure outlined previously. This was coupled following 
the standard Weinreb conditions ( trimethylaluminum) and 
sixbjected to the Pinner amidine reaction protocols 
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followed by usual methods of purification to afford the 
title compbund as colorless crystals . ^HNMR (CP3OD) 5: 8.09 
(dd,'j=8.1 Hz, J=l;.l,Hz, IH), 7..89 (t,,J=1.5 Hz, IH), 7.87. 
. (d, J=1.8 Hz,, IH),. 7.81-7:78 (m, IH) ,, 7,.,72 (t, J=8 . 1 Hz, . 
5 ; iH) i 7.64 "(d, J=8;4 Hz, 2H) ,„ 7 . 57 (dd, J=7.7 Hz, J=1.5 Hz, 

■ IH),' 7.50 (td, J=7.7 Hz, :J=1.5 Hz, IH), ■7.38 (d, J=8.4 Hz, 

. 2H-) , 7.30 (dd,; J=7.7 Hz, , J=1.5 Hz, IH) ,, 7^.26 (s, 1H|,..2.33. ■ 

'(s .'sH) ;. 13c NMR (CD30D)8:.157.73,- 158.04, 143.04,, 141.49, . 
- 140^47, 139.62, 138.64, 137.53, 133.65, 133.45 13-2.93, 
10 132.76, 132.35, 131.25, 130. 55,"l29. 09,- 128.74, 128.63, 
.126.69, 120.87, 13.27; ESMS:: Wz; 475. 19^ ^m^^^ HRMS: 

■ calcd. ' for C24H23N601S1' 475;. 1552. found 475.1548. ■ , 

-Eacanple-lll [, . J-- 



15 i_(3-amidinophenyl)-r5-chlor6-4-methyl-2-[(2'- 

aminosulfoiiyl- [1, 1* ] -biphen-4-yl)aminocarbonyl] imidazole 

/ ' Chlorination of ethyl-l-{3-cyanophenyl)-4--meth 
. imidazole-2-carboxylate with NCS in re fluxing. 
, • 20 . carbontetrachloride afforded the 5-chloroimidazole . 

derivative which was then subjected to the Pimier amidine 
' . reaction protocols-, followed by usual methods of 

purif ication tp .af f ord the 'title compound as colorless ' 
crystals (145 '34.8%) . 1hNMR(CD30D) 6: .8.07 (d, J=7.7 . 

25. HZ, IH), 7.96, (d; . J=7.3 Hz , IH) , ■ 7 . 82 (s , IH), 7-78 (d,. 
. J=7.7 Hz, IH) , 7.73 (d; J=8.1 HZ, IH) , 7.61 (d, .I=8-.-5 Hz, 

2H) , 7 .57, (d, J=8.8 Hz, IH) ,: 7.49 (t, J?=7 . 7 Hz, IH) , 7 . 37." 

(d, J=8.4 HZ, 2H), 7.29 (d, J=7 . 7 Hz, . IH) ', 2 . 32 ( s , , 3H) ; 

13 c .NMR..(CD30DX8: 167 .63,. 157.41,143.05, 141.47, 139.26, 
30 "138.46, 138.32,. 137.59, 135;.5i:i34. 27, 133'. 63, ,• 

132.91-,131.,48,. 131.22, 130.84, ■ 129.98, 128.74, ■ ,. 

•128.61,128.43, 120.98', 12.22; ESMS: m/z 509.1 (M+H, 100); 
' HRMS: calcd. for C24H22CI1N6O3S1 .50.9.1163 found 509.1172. 

35 Example 132 

5- (3-amidinophenyl) -2-iethyl-4- 1 (2^■-aminosu^^ 

biphen-4-yl) aminocarbonyl] imidazole 
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Part A: Ethyl-2-methyl-4-{3 'cyano)phenyl-5-carboxylate was 
prepared via the reaction of ethyl-2-bromo- (3- 
.cya.no) benzoyl acetate and ammoriium* acetate in acetic acid in 
20^ yield: ^Hl^^ I K.(C ' UL ' l3 ) 5: 10; 03 (BS, IH) , 8.25 (bs, IH) , 
8.17 (bd, IH), 7.40 (d, -IH) >- 7.44 (t, IH) , 4.30 (q, 2H) , 2.50 
(s,. 3H), 1.30 {t, 3H) ppm; Ammonia CI mass spectrum 272 (M+H, 
100) , ' 

Part B: ; We inreb. coupling of the product from part A with the 
-2 ' tert-butylaminosulf onyl-l-amihobiphehyl. and trimethyl 
aluminum afforded the desired coupled product which when 
subjected, to the. standard Pinner amidine reaction and the 
usual purification protocols to afford the title compound as 
colorless crystals; ^HNMR (CD3OD) 5: 8.29 (s, IH) , 8.10 (dd, 

J=7.9 Hz, J=l:2, Hz/ IH) , 8:06 (d; J=7.,8 Hz, IH) , 7.83 (d> 
J=7.6 Hz, IH)-, 7.73 (d, J=7.8 Hz, IH), .7.70 (bs, 2H), 7.61 - 
(td, J=7.6 Hz, J= 1.5 Hz, IH)., 7.52 (td, J=7.6-Hz, J=1.5 Hz, 
IH) , 7.42 (d, J=6.8 Hz,: 2H), 7.33 (dd, 'j=7.6 Hz, J=1.2 Hz, 
IH), 2.53 (bs, 3H); ESMS: m/z 475.1 (M+H,* 100) for 
C24H22N6O3S1. 

EKamples 133 and. 134 
1- (3-amidihophionyl) -3-methyl-5- [ (4 ' - (benzijnidazol-l-yl)phen-l 
yl ) aminocarbonyl ] pyrazole and 1 - ( 3 - aminocarbonylphenyl ) - 3 - 
methyl-5- [ (4 ' - (benzimidazol-l-yDphen-l- 
yl ) aminocarbonyl ] pyrazole 

Part A.. Preparation of N- (4 -nitrophenyl ) benz imidazole . 

. Made a suspension of 1.26 g of 4-bromonitrobenzene and 
0.74 g of benzimidazole in 50 mL of anhydrous ' 
dimethyl formamide . Added 0.94 g of potassium carbonate to 
reaction mixture. Warmed reaction mixture to 80^C for 72H. 
Diluted reaction mixture with 100 mL, water and extracted 3 
times with 50 mL ethyl acetate portions. Combined extracts 
and dried. Filtered and concentrated resulting organics in. 
vacuo to give the crude product. LRMS * (NH3-CI) : 240, (M+H, 
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100,), lHNMR(CDCl3)5: 8.50 (d/ 2H) /, 8 . 20 ( s. IH) . 7 . 93 (complex, 
, .1H), 7.75 (d, 2H), 7.63 {complex, IH) , 7.42 ( complex V- ■ 2H) . 

Part B. Preparation of N- {4-aminophenyl)ben2imida2ole ^ ^ V 

5 " ^ ' ' ' ■ . - ;^ ■ . . 

Made a, suspension of 0.6 g crude N- {4- . 

nitrophenyDbenzimidazole and a catalytic amount , of 10%. 

palladium on carbon in 20 mL methanol . Placed reaction . . 

mixture under 1, atmosphere of hydrogen and let stir for 15H, 
10. Passed reaction mixture through a i" eel ite pad and 

concentrated fiitrate in vacuo to give the crude product". 

LRMS {NH3-CI) : ' 210' (M+H, 100) , ^HNMR {DMSb-d6) 5: 9 . 25 (s , -IH) , ' 
. 7.83 (complex, IH)-, 7 . 60 "(complex, IH), 7- 47 (.complex, / 2 

^•y^lL^^^'^fV ^'^^--^21^ J'^^^"^^*'*'3 G ''^(' d'>^"*^"^'2H O^'."^^ ^^.^^--S^^Vi^^ " ^v^r^^ 

15-,. \ . ' ■ ^ . _ ' \. , ., , ■ ' , 

Parte . Preparation of N- (3-cyanophenyl) -3-methyl-5- [ (4 ' - 
(benzimidazol-l-yl)phen-l-yl')amihocarbonyl]pyr^^^^ 

_ To 0 . 16 ' g of N- (3.-cyanophenyl j -3-methyl-pyrazole 5- 
^ 20 , carboxylic acid and 25 mL dichlpromthane was added . 0 . 07 mL 
oxalyl chloride and 2. drops DMF. ■ The reaction preceded 
' ^ ' .overnight.' Concentration, pf the- reaction, mixture and 

placement under high vacuum gave the crude, acid chloride; which 
was then coupled to the product of part, B under standard. 
25 conditions to afford cirude N-,(3-cyanophenyl-) 3-methyl-5- ( (4 ' - 

N-benzimidazol^l-yl-phenyl ) aminocarbpnyl ) pyrazole . LRMS ^ 
' (ESI):419 (M+H, '20) , 210 (M+2Hj''''. ' ' " 

■ Part D. 'Preparation of .N- (3-amidinophenyl) -3^methyl-5- [ (4 ' - 

"30 benzimidazol-l-yl)phen-l-yl)aminocarbonyl]pyrazole . . , ^ ' - 

Standard transformation of the benzonitri.le . obtained in. 
part C to the benzamidine via the ethyl; imidate converted 0.24 
g of the crude, benzonitrile to 0 .02 g of the benzamidine, bis- 
- 35/. TFA salt after 'standard HPLC purificat.ion. LRMS (ES+,) : 436.21 
' (M+H) , HRMS (FAB) : Calc: ' 436:188584 Mass: . 43'6. 191317 and 
0.003 g of . the*..berizamide LRMS (ES+) : 437 (M+H) , 459 (M+Na) , 
HRMS (NH3-CI) : Calc : 437 . 172599 Mass : 437 . 173670 . 1hNMR(DMS0- 

• 170 . , 
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d6, 300MHz)5:,10,76 (s, IH) , 9.40 (s, 2H) , 9.02 (s, 2H) , 8.59 - 
(s, IH), 7.94 (s, IH); 7.88 {d, 2H) , 7.76 (complex, 3H) , 7.64 
(complex, 4H) , 7,32 (complex, 2H) . 7 . 05 (q • ih) , ? 10 ( _ 3n) 



10 



20 



25 



35 



Bxamples 135 and 136 
— l-(3-amidinophenyl)-3-methyl-5-[{4'-(2- 
methyliiaidazolyl) phenyl )aininocarbonyl]pyra2ole and l-(3- 
aminocarbonylphenyl ) - 3 -me thyl - 5 - [ ( 4 ' - ( 2 - 
methylimidazolyl) phenyl )aminocarbonyl ) pyr^ 

Part A. Preparation of N- {4-nitrophenyl) -2-methylimida20^e: 



2-Methylimidazole (1.04 g) was treated with 0.56 g 60% 
sddixim hydride in an oil dispersion in 60'mL DMF with cooling, 
15. After 0.3 3H added 4-bromonitroipenzene in three portions over 
,0.5 H. Let reaction mixture warm . to ■ ambient temperature 
overnight. Diluted mixture with 100 - mL of 1 .OM HCl solution ^ 
and extracted three times, with 30 mL portions of ethyl 
acetate. Combined" extracts and dried oVer magnesium sulfate.* 
Concentrated -resulting organics dn vacuo Purified crude 
material by standard chromatographic techniques to give the - 
purified product as a crystalline solid. LRMS (lsrH3-CI) : 2*04 
(M+H, 100) ; lHNMR(CDCl3)6: 8.-40 (d, 2H)', 7 . 50 (d, 2H) 7 . 05 (d, 
2H) , 2.43 (s, 3H) . - . " - 



Part B. Preparation of 1- (4-aminophenyl) -2-methylimidazole, 



N-,( 4-nitrophenyl ) -2-methylimida2ore ( 0 . 47 g) was treated 
with a catalytic amount of 10% palladium on carbon in* 15 mL 
30 methanol.- The mixture was placed under an atmosphere of 

hydrogen. .The reaction mixture was stirred for 3H and- then 
passed through a ir- celite pad. The resulting filtrate was 
concentrated under reduced pressure to give -the title 
compound. LRMS (NH3-CI) : 174 (M+H, 100 ) , iRNMR (CDCI3) 5: 7 . 05 
(d, IH), 6.97 (d, 2h).,' 6.77 (d, IH), 6.60 (d, 2H) , 5.34 (s, , 
2H) , 2.13 (s, 3H) . ^ . ■ .V . ■ 
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.Part C . Preparation of N- (3-cyahophenyl) 3-methyi-5-( (4 ^-2- " 
/ methylimidazolylphenyl)aminocarbonyl)p^^^ . 

To ' 0.24 g of N- (3-cyanophenyl) -3-niethyl-pyrazole 5- 
carboxylic. acid and .20 .inL\di chlorom thane ■ w mL 
oxalyl chloride and 2 drops DMF. The reaction proceeded 
overnight. Concentration .of the reaction mixture and >■ ' 

' placement under high vacuum gave the . crude -acid chloride which . 
was then cpupled to the product of part B under standard 
conditions to afford the title compound isolated as. the 
■hydrochloride salt .. LRMS. (ESI) ■:.3:83- (M+H,^. 1 ' 
8:1:0,90 (s, IH) 7 . 95 (s / IH) ^ 7 . 90 (d, 2^) / 7 /83\ (m, 2H) , \ , 
7..75' (m. 2H) >,7.63 (m, . IH)" , 7 . 57 (d, 2H) v 7 . 10 ( s , ,1H) , 2:49' / - • 

Part D. Preparation of 'l^,{3-amidinophenyl) -3T^methyl-5-- [ (4 ' -2- • 
methylimidazolyl) phenyl )aminQcaf^^^ 
; ., aminocarbonylphenyl ) -3 -methyl-^5- 1 ( 4 v-^^^^ 
methylimidazblyl) phenyl) aminocarbpnyl] pyrazoie : 

The N- (3-cyahophenyI) r3-methyi-5 ' ■ ' : 

methylimidazolylphenyl)aminocarbonyi:)pyra converted to . .. 

the coresponding behzamidine via Pinner synthesis and . 
amidination by subsequent treatment of the imidate with 
5'' ammonium carbonate. The crude mixture was then purified by 
.standard HPLC, technique to, give' the benzamidine as a^^ 
*• solid af ter lyophilization LRMS .(ES+) : 400 {M+H;. 100) ,- HHMS: : 
• Qalc : 400 . 1885B4,, Mass : 400 .1^8113 ^HNMR (DMSO-de ,, 3 0pMHz) 6: " 10 . 87 
r (s, IH), 9:40 :(sV2H) / 9.30 (sv 2H) , 7.95v;{s;:rlH)v-7^^ . - : 

0- 2H)/7.80 (m/"2H)", 7.; 75 - (m, '2H)\ 7 ;65 -^tm^ IH) , . -7 . 55 v (d, 2H|;-- ' ^ - 

' 7.05 \(s.. IH)'" 2.47 (s, 3H),,, 2.30 (S, 3 H '). The corresponding ' ' 
benzamide was isolated. as a by-product during purification. • . 
LRMS (ES+) : 401 (M+H) HRMS. (NHs-CI) : Calc . 401 . 172599 Mass :. 
410.170225;;^ lHNMIl(DMS0-d6, 3 OOMHz) 5: 10 . 77 ( s V' IH) , 8.78 {s', 
5 IH) , 8.0X :(s, IH) , 7.94 :(s, IH) / 7.87^ ^ 3H) 7 . 77 (m, . IH) , ■ ■ ' 
7 .65 (d, 2Hr> 7...63 (m/ IH) , 7'. 50 (complex, : 3H);, 7 . 36 (m/ 2H) , ' 
6.95 (s, IH) , 2.30 (s, .3H) . ■ . , ' 
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Example 137 

1 - ( 3 - amidinophony 1 ) - 3 -methy 1 - 5 - [ [ 4 ' - ( 1 , 2 , 4 - 1 r iaz ol -2 - yl ) - 
phenyl ]aminocarbonyl]pyra2ole - " 

Part A. 1- (3-cyanophenyl) -3T=inethyl-5- ( (4 ' - (1, 2, 4- 
triazolyl ) phenyl) aminocarbonyl ) pyrazple . 

The* pyrazole, acid chloride was generate by, standard 
method and coupled to. 0.18 g of commercially available 4- ( 1-N- 
.1, 2, 4-triazolo) aniline using the standard DMAP coupling to 
give the 1- (3-cyanoF>henyl ) -3-methyl-5- ( (4 ' - ( l , 2 , 4- triazol-1-. " 
yl) phenyl) aminocarbonyl) pyrazole. The crude product was 
recrystallized from 2 : 1 methylene chloride to methanol to give 
the product as a white solid. LRMS (NH3-CI):370 (M+H) , 
lHNMR(DMSO-d6, 3 00MHz) 5: 10.57 (s, IH) , 9,20 ( s , .IH) , 8 . 19 (s/ 
IH) , 7.97\(s, IH), 7,80 (complex, 6H), 7.65 (t, 1H),:7.00 (s, 
IH) / 2.29 . (s, 3H) . : V 

Part B. Preparation of 1- (3-amidinophenyl ) -3-methyl-5- ( (4 ' - 
(1, 2 , 4- triazolyl) phenyl), aminocarbonyl) pyrazole. Z 

Standard transformation of the benzonitrile obtained in part A 
to the benzamidine via the ethyl imidate converted 0. 13 g of 
the benzonitrile to the benzamidine bis-TFA salt after, 
standard HPLC purification. LRMS (ES+) : 3 87 (M+H) HRMS' (NH3- 
CI) : Calc: 3 87 . 168182 Mass : 387.166790; ^HNMR (DMSO-dg . 
300Mhz)5: 10.70 (s, 1H),'9.39 (s, 2H) , 9.20 (2 , IH) / 9 . 02 (s , 
2H), 8.19 (s, IH)/ 7.9.1 ,(s, IH), 7.79 (m, 5H)/7.70 (m, 2H) , 
7.02 (s, IH), 2.31 (s, 3H) . , . * • . • . 

Example 138 
1- (3-amidinophenyl) -3-methyl-5- ( (4 ' - 
cyclohexylphenyl ) aiainocarbonyl ) pyrazole 

Part A. Preparation of 1- (3-cyanophenyl) -3-methyl-5- ( (4 ' - 
cyclohexylphenyl ) aminocarbonyl ) pyrazole 
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The'pyrazole acid chloride was generate in the standard 
. method and coupled to 0.19 g of jcoininercially available 4- . 
cyclohexylaniline using the standard DMAP coupling to giyethe 
l-(3-cyanophenyl)-3-methyl.-5-{(4'- • 

cyclohexylphenyl jaminocarbonyl ) pyrazole : . LRMS (NH3-CI ) : 385 . 
(M+H)', 402 (M+.NH4)' ^HNMRiDMSO, 300MHz) 5: 10.40 (s , ; IH) , 7 . 92 
(S,:-:1H), 7.82 (d, IH);, 7.72 (d, 1H) ,,7.61 (t, IH) , 7.50, (d, 
2H)V7.13 (d, 2H)., -6.92 (s, IH) , 3 . 31 (s, ■ IH) , 2 . 25 (s, 3H;) , . . 
1.71 {complex, 5H) , 1.13 (complex, 5H) . 

• Part B. Preparation of 1- (3-amidinophenyl) -3-methyl-5- ( (4 ' 
cyclohexylphenyDaminocarbbriyl) pyrazole. " ' 



rstandardOTn-sformat-ion^^^ 



15 part A to the ,benzamidine via the ethyl imidate converted , the 
■ crude benzonitrile to the benzamidine TFA salt. The crude 
product was; purified by standard ' HPLC • purification . LRMS 
(ES+): 402 (M+H) HRMS (NH3-CI): . Calc: 402.229386 Mass- 
402.227504 lHNMR(DMS0-d6, 300MHz) 5: 10 .30 (s , IH) , . 9 . 38 (s, 
20 . 2H). 9.07 (s, 2H), 7 .90 (sV IH) , -7 .77 ■ |m, iH) , 7.69 (m, 2H),v, ^ , 

7.50 (d,.2H), 7.12 ■(d, 2H),; 6.93 (s,;iH),, 3.31 (m, IH), 2-28 
\ (s, 3H)., 1.71 (complex, 5H) , 1.32 (complex, 5H) ., 

■ ~*^-''' Example 139 ; ■ " ' 
25 i-(3-aiiiidinophenyl)-3-methyl-5-I[l,l']-biphen-4- 

ylaminocarbonyl] pyrazole . 

' . . -Part A. Preparation of 1- (3-cyanopheriyl) -3-methyl-5- 1 [1.1' }- 
•.biphen-4-ylaminocarbonyl] pyrazole. • .-■ 

. 36, ■ ■ ;■ 

'. VThe pyrazole acid chloride was generate by standard ■ 
. : method and coupled to 0.19 g of commercially available 4- 
.. aminobiphenyl using ' standard DMA?' cdupling to give the 1- (3- 
cyanophenyl) -3-methyl-5- [ [ 1, 1 ' ] -biphen-4- 
■ 35- ylaminocarbonyllpyrazole. LRMS (NH3-CI); :379 (M.H) , 396 (M.NH4). 
• HRMS (Iffl3-CI): Calc: 396 . 182436 Mass : 396181736 . lHNMR(DMS0-d6, 
300MHz):5: 10;57, (s, IH) , 9.20. (s, ■lH)';'-8.19 (s, IH) , 7.97 (s. 
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IH) , 7,80 Ccpmplex. 6H) . 7.65 (t, IH) , 7.00 (s, IH)/ 2.29 (s, 
3H) . 



- Part D.. Preparation ot 1- O-amidinophenyl) -3-methyl-5- ^ 

5 [ [1, 1 ' ] -biphen-4-ylaininocarbonyl]pyrazole. 

Standard transformation of the benzonitrile- obtained in 
part B to the benzainidine via the' ethyl imidater converted of 
the crude benzonitrile to the benzamidine TFA salt. The 

10 crude product was purified by standard HPLC purification 
technique . LRMS {ES+) : 396 (M+H) HRMS (NH3-CI) : Gale: 
396.181736 Mass: 396.182436; ^HNMRCDMSO, 300MHz)5: 10.60 (s, 
IH) , 9.40 (s, 2H) , 8.99.., (s, 2H),;7.91 (m, IH) , 7.80 (complex, 
5H), 7.61 (m/ 4H) , 7.41 (m,. ;2H) . 7.30 (m, dH), 7.00 (s/ MH) , 

15 2 .29 is , 3H) . . . - ' • - * V • / 

Example 140 
1- O-amidinophenyl) -3-inethyl-5- ( (4 ' - 
morpholinophemyl ) aninocarbonyl ) pyrazple 

20 ;-. '. -"^ ■ ' ' ■ ■ ' ' . " ■ 

Part A. 1- (3-cyanophenyl),-3-methyl-5- ( (4 ' - 
morpholinophenyl ) aminocarbonyl ) pyrazole . : • 

The pyrazole acid chloride was generate from the. pyrazole 
5 acid by standard 'method and coupled to 0.26. g of commercially 
available 4-morpholinoaniline using the standard DMAP coupling 
to give the 1- (3-cyanophenyl) -3-methyl-5- ( (4 ' - 
morphol inophenyl) aminocarbonyl) pyrazole . LRMS. (NH3-CI) :388 
(M+H) /'lHlNnyER(DMSO, 300MHz) 5: 10.30 (s, IH), 7.90 (m/lH), 7.82 

0 (d, IH), 7.71 (m, IH) , 7.62 '(t, 6H) ; 7.49 (d/2H) , 6.89 (s, 
IH) 6.87 -(d, 2H) , . 3.69 (t, 4H) , 3 .02- (t/ 4H) , 2.25 (s, 3H) . 

Part B. Standard itransformation of the benzonitrile obtained ^ 
in part A to the benzamidine via the. ethyl imidate converted 

5 the crude benzonitrile to the. benzamidine bis-TFA salt. . The 
crude product was purified by standard HPLC purification. ^ 
, LRMS (ES+): 405 (M+H) HRMS {NH3-CI) : -Calc: 405 .203899 Mass : ' 

, / 405.201545 ^HNMR (DMSO-de / 300MHz) 5: 10.38 (s\ IH) ^* 9.40 (s/ 
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2H), 9.12' {s,-2H), 7:90 (s, IH) , 7.78 (d, IH) , 7.68 (m, 2H) , 
7.49 (d, ^H), 6;92 (s, IH), 6.90 (d, 2H) , 3.80. (t, 4H) / 3.01.. 
(t, , 4H)., . 2.:29 (s, 3H) . ■ ■.• 

■ ' "'■ ' ■ ,• . .Exanple-. 141 / 

1- O-amidinophenyl) -3-methyl-5- [ (4 ' - ( (2- 
trifluoromethyl ) tetrazol^ 1-yl ) phenyl ) aminocarbo^^ 

Part A. Preparation' 4- (2- 
10 trifluorqmethyltetraz61yl)nitrobeiizene', ■ 

• 3 . 0' g of cbmmefcially available 4-nitroaniline was . ' 
trifluoromethylacetylated in the presence of trif luoroacetic 
^-;"anhydride:^to^give.^t fieSci^^ «- 
15 LRMS (NH3-CI) : ^ 252 (M+NH4) ; lHNMR(DMS0-d6 300Mh2) 5: 11 .75, (s, 
IH), 8.28 (d, 2H), 7.92 (d, 2H) The .crude material, was then 
- treat'^d with triphenylphosphine.;in carbon tetrachloride to ; 
give the chloroiinine . '?-HOTfl^(CDC1.3, ' 'sOOMHz) 5: 8 .3,5 '(d, 2H) , 
7.15 {d; 2H) ■ The crude chloroimine was cyclized to the 4-(2- 
20 trifluoromethyltetrazole)nitrobenzene/with sodium azide in • 
• •acetohitrile. lHNMR(C^^^^ 300MHz);5: 8;.54 ^(d, ■ 2H) ; -7.80 ^(d. 

■ . 2H) . The .crude- 2-trifiuoromethyltetra2oloanilihe' was 

■ triturated to give the semi-crude product which was . • 
catalytically reduced to the.aniiine,with.lO% palladium on 

25 carW. LRMS. ;(NH4-CI) ,: : 230 (M+H) ; 247 (■M+NH4), •lHNMR(DMS0-d6, 
300MHz)5:7.2:56.,(d,-'2H),.6.65 (d, 2H). . . 

Part ..B,: , Preparation: of .1- (3-cyanophenyi) -3-methyl-5- [ (4; - 
trif liioromethyl ) tetrazolyl) phenyl ) aminocarbonyl ]pyrazole. . 

30 ■ ' V , . . ■ •■ ■, . . : ■ ■ . .. ■. . - . ' ■ ■ 

The pyrazole acid chloride was generate by standard 

,■ method and coupled to 0.49 g of 4-{2- 

trifluoromethyltetrazolo)aniline using the stahdard DMAP . 

coupling to give the ■ 1- (3-cyanophenyl) -3-methyl-5- ( (4' - (2-^ 
35 trifluoromethyltetrazol)-l-yl-phenyl)aminocarbonyl)pyrazole. ■ 
. LRMS {NH3-CI) :439; (M+H) ,'.461 ,(.M+Na+) , &7r C? M+H) ,' 899''(2M+Na) 

lHNMR(DMS0-d6, 3 00MHz).5:,10.87 (s, IH) , 8 .00 •■(s, IH)' , . 7 . 91 (d, 
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2H) , 7.84 (m, IH) , 7.77 (m, IH) , 7.69 (d, 2H) ; 7.63 (t. IH) , 
7.02 (s,- IH) , 2.29 (s, 3H) . 



— Part C. . Pteparation of 1- (3-amidinpphenyl ) -3-methyl-5- [ (4 ' - 
( (2-trif luoromethyl )tetrazolyl) phenyl ) aminocarbonyljpyrazole . 

Standard transformation of the benzonitrile obtained in 
part B to the benzamidine via the ethyl^ imidate converted the 
crude benzonitrile to the benzamidine TFA salt' after HPLC ' 
purification. LRMS (ES.+ ) : 456 (M+H) HRMS (NH3-CI) : Calc : 
456.150816 Mass: 456.150428; ^HNMR (DMSO-de', 300MHz)5: 10.92 
(s, IH), 9.40 (s> 2H), 9.18 (s, 2H), 7.90 (complex, 3H) , 7.78.- 
(m, 2H) , 7.67 (complex, 3H) , 7.08 (s, IH), 2.32 (s, 3H). 

Example 1A2 

1 - ( 3 - aminomethylphenyl ) - 3 -me thy 1 - 5 - [ { 4 ' - ( ( 2 - 
if luoromethyl ) tetrazol-l-yl ) phenyl ) aminocarbonyl ] pyxazple 

0.06 g of 1- {3-cyanophenyl) -3-methyl-5- ( (4 ' - (2- 
trif luoromethyltetrazolyl) phenyl) aminocarbonyl) pyrazole was 
reacted with 10% palladium on carbon in TFA/methanol under a 
hydrogen atmosphere. After a. few hours the reaction mixture 
was filtered through a 1 inch celite pad. "The filtrate was 
concentrated under reduced pressure and the residue was 
purified by standard HPLC method to give the desired compound: 
LRMS (NH4-GI) : 443 (M+H) HRMS (NH4-CI) : calc: 443:155567 
mass: 443,155567; ^HNMR (DMSO-de , 300MHz)5: 10.90 (s/ IH).,. 8.20 
(brd. s, 2H), 7,90.(d, 2H), 7.69;(d, 2H),, 7.62 (s, IH), 7.42 
(complex, 3H) , 6.97.. (s, IH) ; 4.09 (m, 2H);^2,29 (s, 3H) 

Example 143 
l-{3-fiunidinophenyl)-3-methyl-5- t ( (4'- (NrN- 
dimethylcimino) carbonylamino) phen-1 ' -yl ) aminocarbonyl] pyrazole 

Part A. Preparation of 4- ( (N, N-dimethylamino) carbonylamino) -1- 
nitrobenzene . , / 
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1.56 g of 4-nitroaniline was treated with 0 . 50, g sodium ; 
hydride in 60% oil dispersion in DMF at • O'C . After 20 , 
minutes added' 1.04 mL. of N,N-dimethylcarbamyl chloride 
.dropwise. Let mixture warm to ambient temperature overnight ; 
5 ■ Pourred reaction mixture into 150 mL ice water . ; Let stand for 
Ih. Isolated precipitate via .vacuum filtration. LRMS (NH3- 
• CI): 210 (M+H),.227 (M+NH4) , ^HNMR {DMSO-dfe . 300MH2)5: 8.^97 (s. 
IH) , 8.12- (d, 2H), '7.70 {d, 2H)2^.91ts^ 6}i)\ : ' ' : 

10 Part B. Preparation of ,l-amiri6-4- ( (N, ;N- 
dimethyiamino)carbonylamino) benzene. 

Treated 1.66 g of- 4 -N, N-dime thy lurea .nitrobenzene with a 

.^i=^^T~catal^tr^^ 

i5. placed under '35 psi hydrogen foV lH. Passed through a 1 inch 
. celite pad and" concentrated filtrate .to give a soMd after 
high vacuum. , LRMS (NH3-CI) 180 (M+H). . ' - ' ; ' ■ 

Part C. Preparation of 1- (3-cyanophenyl) -3-methyl-5- [(4 ' - 
20 { (N, N-dimethylamirio) carbonylamino ) phen- 1 ': - , ^ 

yi)aminocarbonyl]pyrazole. 

■ 0.37 g. of .^-N.N-'dimetliylurea aniline was coupled to' 0. 46 

g of N- (3-cyanophenyl) -3-methyl-pyrazole-5-carboxylic acid 
25 chloride via standard DMAP coupling in dichlorometharie. A few 
drops of DMF was added to. catalyze the ;reaction . The N- (3-. 
cyanophenyl)-3-methyl^pyrazole-5-cafboxylic acid chloride was _ 

^ .prepared by, the previously disclosed procedure. The desired 

■ product was purified by. standard purification techniques. 
30 LRMS (ES+) : 389 (M+H) 411 (M+Na+) , 777 (2M+H)., 799 (2M+Na.) , 
' lHNMR(DMSb-d6, 300MHz) 8: 10.35 (s., IH), 8.22 (s, IH), 7.91 (s, ' 
/iH) , 7 . 82 (d , . IH) , . 7 . 71 (d, IH) , 7 . 63 " ( t , IH) , 7 . 4 6. ( d, 2H) , 
7.37- (d, ,2H), 6.91 (s, IH) , 2 . 88' (s , 6H),. 2;29 (s, 3H).. 

35 Part. D. Preparation of :1- (S-amidinophenyl) -3-methyl-5- [ (4' - 
( (N,N-diinethylamino) carbonylamino) phen-1' - , 
yl)aminocarbonyl]pyrazole. . 
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Standard trans forrnat ion of the benzonitrile obtained in 
part C to the benzamidine via the ethyl imidate converted the 
•crude benzonitrile to the benzamidi ne TFA.salt after HPT . *^ 
j j uiiric ation. ' LRMS - (ES+) :. 406 (M+H) , 811 (H+-dimer) HRMS 
(NH3-CI) : Calc: 406.199148 Mass: 406.198887; ^HNMR (DMSO-de , 
300MHz)6: 10.37 (s, IH) , 9.40 (s, 2H) , 9.02 (s, 2H) , 8.23 (s, 
IH) , 7.91 (s.'lH), 7.78 (d,.lH), 7.68 (m,. 2H) , 7 . 43 (d, 2H) , 
7.38.(d, 2H) , 6.95 (s, IH) , 2 . 87 ( s , 6H) , 2 . 29 (s. 3H) . 

Kxan^les 144 and 145 
l-(3-amidiiiophenyl)-3-methyl-5- [ (4'-(N,N- 
diethylalnino)ph:enyl)aminocarbonyl]pyrazole (Escample 144) and 
1 - ( 3 -aminocarbonylphenyl ) - 3 -me thyl -r 5 - ( ( 4 ' -N, N- 
diethylaiaino ) phenyl )aininocarbonyl)pyrazole (Exan^le 145) 

Part A. Preparation of 1- (3-cyanophenyl) -3-methyl-5- [ (4' - 
(N, N-diethylamino ) phenyl ) aminocarbonyl ] pyrazole . 

The pyrazole acid chloride was generated. by the standard 
method and coupled to 0.'24 g of commercially available N, N- 
diethyl-1 , 4-phenylenediamine using the standaird DMAP coupling 
to give the 1- (3-cyanophenyl) -3 -me thyl-5- ( (4 ' -N,N- ' 
diethylaminoaniline )aminocarbpnyl) pyrazole . LRMS (NH3-CI) :374 
(M+H), 747 {2M+H); lHNMR(DMS0-d'6, 3 OOMHz) 5: ' 10 . 16 (s, IH), 7.90 
(s; IH) , 7.81 (m/ IH) 7.7! (m, IH)., .7.60 { t-, dH) , 7.37 (d, 
2H),. 6.88 (s, IH), 6.59 (d/ 2H), 3.26 (m/ 4H) , 2.25 (s, 3H) , . * 
1.02 (t, .6H) . 

Part B. . Preparation of l-.(3-amidinophenyl) -3-methyl^5- [ (4 ' - 
(N, N-diethylamino) phenyl ) aminocarbonyl ] pyrazole . 

Standard transformation of the benzonitrile obtained in 
part B to. the benzamidine via the ethyl imidate converted 0.24 
g of the • crude benzonitrile to 0.256 g of the benzamidine 
bis-TFA salt after HPLC purification. LRMS (ES+) : 391 (M+H) 
HRMS (NH3-GI) : Calc: 3 91 . 22463 5 Mass : 391.224109. 0.017 g 
of the benzamide was also isolated during HPLC purification.. 
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LRMS .(ESI+) : 392. (M+H) HRMS (NH3-CI) : ' calc: 392.208650 
, mass: 392. 207700, ■ " . _ 

Exaii5)les 146 emd 147 
1 - ( 3 - amidiiiopheny 1 ) - 3 -me thy 1 - 5 - [ ( 4 ' - ( 1 - 
tetrazolyl) phenyl) aittinocarbonyDpyrazole (Exan5)le 146) and 1- 
: . ( 3-aminocarbonylphenyl ) -3-methyl^5- ( ^ 
tetrazolyl ) phenyl ) aminocarbonyl ) pyrazole ( Example 147 ) 

Part A. Preparation of 4-N-fbrinylaininonitrobenzene. 

Treated 0. 69. g of 4-aininonitrobenzene with acetic formic 
anhydride in THF 'at O'C. Then wanned reaction mixture to 55 ( 



is' placed residue oh high vacuum to give the ■ crude product . LRMS 
(NH3-CI) :^ 184 (M+NH4) . , . 

• Part B. Preparation of 4- (l-tetrazolyl)nitrobenzene. 

.20 Made a solution of above, compound, 2.63 g \. 

triphenylphosphihe, '1.15 g -TMS azide and 1.-75 g DEAD reagent 

in THF.' Let "Stir for 24H. Diluted reaction mixture with - . 

water arid extracted with methylene chloride: Dried and . 
■ concentrated- organic extracts to' give the crude, product which 
25 was purified by standard, chromatographic technique. LRMS (NH3 

CI): .209 (M+NH4), IhNMR (DMSO-de, 300MHz) SrlO . 35 {s, . IH) , 8 . 48 

(d, 2H), 8.20 (d, 2H). ' 



30 



Part C . -Preparation of 4- {l.-tetra2blyl) aniline. 



Treated 4- (1-tetrazoIyl) nitrobenzene with 10% palladium 
on carbon in methanol and placed under 4Dpsi of' hydrogen for 
. 2H. Passed reaction mixture' through a 1 inch celite pad and 
concentrated filtrate to give the crude product. LRMS (NH3- 
35 CI) : 162 (M+H) ,' 179 .(M+NH4) , ^HNMR ( DMSO-de , 300MHz) 8:. 9 .79 (s, 
' IH), 7.42 (d; :2H), 6.6? (d, 2H) .- 
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Part D. Preparation of 1- (3 -^cyanophenyl ) -3-methyl-5- [ (4 ' - d- 
' tetrazolyl ) phenyl ) aminocarbonyl ] pyrazole . 



The nyrasoln n t Ail i^lilo -nrif^ wag q^n*=>r•;:^^o in the Standard 
method and coupled to 0.26 g 4- (1-tetrazolyl) aniline 
using the standard DMAP coupling to give the 1- (3- 
cyanophenyl) -3-methyl-5- ( (4 ' - (1- 
tetrazolyl) phenyl )aininocarbonyl)pyrazole. This crude material 
was used directly. 

Part E, Preparation , of 1- (3-amidinophenyl) -3-methyl-5- ( (4 ' - (1- 
tetrazolyl ) phenyl ) aminocarbonyl ) pyrazole ; 

Standard transformation. of the benzonitrile obtained in 
part D to the benzamidine via the ethyl imidate converted the 
crude benzonitrile to 0.014 g of the benzamidine TFA salt . 
after HPLC purification. LRMS (ES+) : 388 (M+H) liRMS (NH3-CI) 
Calc: 388.163431 Mass: 3 88 . 165343 ^HNMR (DMSO-de, 300MHz)6: 
•10.79 (sv IH), 10.01 (s, IH) / 9.40 (bs/2H), 8.99 (bs, 2H), 
7.93 (s, IH) , 7.85 .(m, :4H) , 7.77 (m, 2H) , 7.67 (m, IH) , 7/04 
(s, IH) , 2.3r (s,.3H). 0.007 g of . the benzamide was also . 
isolated during HPLC purification. LRMS (ESI+) : 799 (2M+Na) 
777 (2M+H) HRMS (NH3-CI) : calc: 389.147447 mass : 3 89 . 149952 ; 
lfllsIMR(DMS0-d6, 300MHz)6: 10.77 (s, IH) , 10.00 (s,. lH), 7.94 (m 
IH) , 7.87 (m/- 6H)-, 7.51 (m, IH) , 6.96 (s, lH)-, 2.30 (s/ 3H) . 

Examples 148 , 149, and 150 
1- (3-amidinophenyl) -3-methyl-5- [ (4 ' - (N-acetylpiperizin-l- 
yl) phenyl) aminocarbonyl] pyrazole; 1- (3-amidinophenyl) -3- 
methyl-5- [ (4 ' - (N-tert-butyloixycarbonylpiperizin-l- 
yl) phenyl) aminocarbonyl] pyrazole, and 1- (3-amidinophenyl) -3- 
methyl-5- ( (4 ' -piperizin-l-yl-phenyl) aminocarbonyl) pyrazole 

Part A. Preparation of 1- (3-cyanophenyl) -3-methyl-5- [ (4/ - (N- 
t er t -bu ty i oxycarbonylpiper i z in- 1 - 
yl) phenyl ) aminocarbonyl ] pyrazole . 
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■ The pyrazole' acid chloride' Was generate by the standard . 
method and coupled to 0.23. .g of 4-(N-bqc- ■ 
piperizine) aniline (which is readily available from , . 

coiranercially available 1- (^-nitrophenyljpiperazine) using, the 
standard DMAP coupling to give the crude .1- (3-cyanophenyl) -3- 
methyl-5- ( (4 ' -N-tert-butyloxycarbonylpiperizine-1- 
phenyl laminocarbonyl) pyrazole. The crude product was purified 
by- standard chromatographic technique . LRMS (NH3-CI) :487 (M*H) 
lHNMR(DMS0-d6, 300MHz)5: 10.60 (s, IH), 7.90 (s, IH) , 7,81. (m, 
IH), 7.73 (m, IH), 7.61 (t. IH),, 7.47 (d, 2H) , 6 .90 (s, IH) , 
6.88 (d,,.2H), 3.41 (complex, 4H); 3.01 (complex, ' 4H) , ^2 .28 (s,, 

3H) , 1.37 , (s, 9.H) . . 



^^,paj.t^B?^reparaf 3;pn:^ 
15 (N-tert-butyloxycarbohylpiperizin-I- . . 

. yl) phenyl laminocarbonyl] pyrazole. ■ 

, Treated 0.29 g of 1- (3-cyanophenyl) -3-methyl-5- {(4 ' -N- 
ter t -buty loxycarbony Ipiperi zin- 1 - 
20. ■ ylphehyl)amino:carbonyl)pyrazoie with. 0.15 g h^^^^^ ^ 

hydrochloride and 0.11 g of sodium carbonate in ethanol /water, 
warmed reaction mixture to refl^ temperature -for. 5H. Worked 
' . ■ up reaction mixture with acjueous washings , . dried .resulting, ■ 
organic, and concentrated in vacuo to give the crude . . 
25 amidoxime. ^ 

• part C. Preparation' of 1- (3-amidinophenyl) -3-methyl-5- [ (4 ' - (N- 

tert-butyloxycarbonylpiperizin-l- . ■ ^ 

yl)phenyI)aminocarbonyl]pyrazple and 1- (3-amidinophenyl) -3- . 
30 methyl-5-[ (4'-(N-acetylpiperazih-l- \ 
yl ) phenyl yaminocarbonyl ] pyrazole . 

Treated crude amidoxime with acetic acid and acetic 
anhydride for 0.5H. Added' a catalytic amount of 10% palladium 
35 -on carbon to reaction mixture and placed on Parr hydrogenator 
at 50 psi for 4H. Passed through: a 1 inche celite pad and 
concentrated filtrate to give the crude benzamidine: Purified 
via standard HPLC technique. The .N-acetyl compound LRMS , 
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{ES+) : 446 (M+H, 100) HRMS (FAB+).: calc . -446 . 23 Q448 mass- 
446.231327 ^HNMR (DMSO-de , • 300MHz) 5: 10.33 (s, IH) , 9.39 (bs, / 
2H): 9.04 (bs, 2H) , 7,90 (s, IH), -6.77 (d, IH) , 7.68" (m. ^wy , 
-^Z- ^Q (j/ 211) , Q.9^4 (s. IH) , 6.90 rd/.2H), 3.52 (m, 4H) , 3.02 
(M, 4H) , 2.28 (s, 3H) , 2* . 00 - ( s , -3H) . 1- (3-ainidinophenyl) -3-, 
methyl-5- [ (4 ' - (N-acetylpiperazin-1- 

yl ) phenyl )aininocarbonyl]pyra2ole was isolated as a by-product 
, in addition to the N^boc compound LRMS (ES+) : 504 - (M+H) HRMS 
(NH3-CI) : 'calc-5d4 .272313 mass.-504 . 272536 iRNIiR (DMSO-de . 
300MHz) 5: 10.34 (s, 1H)\ 9.38 (bs , . 2H) 9 . 05 (bs, 2H) . 7.90. (m 
IH), 7.77 (m, IH), 7.67 (m, 2H), 7,47 (d, .2H) , 6.94 (s, IH) , 
6,90 (d, 2H),^3.42 (m, 4H) , 3 . 00 '(m, . 4H) , 2 . 29 ( s , 3H) , 1 . 37 
(s,^ 9H) , / . ■ . / ■ 

Part D, Preparation of 1- (,3-amidinophenyl) -3-methyl-5- [ (4' - (N- 
piperizin-l-yl ) phenyl ) aminocarbonyl ] pyrazole . 

0.043 g of 1- {3-ainidinophenyl) -3-inethyl-5-'( (4 ' -N-tert- ■ 
butyloxycarbonylpiperiz in -1 -phenyl ) aminocarbonyl ) pyrazole was 
treated with TFA at ambient temperature, for 3H.' Concentrated 
reaction mixture under reduced pressure to give the crude 
product. Purified crude material by standard HPLC technique. 
LRMS {ES+j : ' 404 (M+H) HRMS (NH3-CI) : calc-404 . 219884 mass-' 
404.221193 lHNMR(DMSO-d6, 3 OOMHz) 6:- 10 . 36 . { s , 1H)\ 9.39 (bs, 
2H), 9,'1'8 (bs/2H), 7.90 (s, IH) , :7 . 77 (d. . IH) , 7.67 (m, 2H) / 
7.01 (d, 2H)/ 6..92 (m, 3H), -3.22 (m,.8H), 2.29 (s, 3H) . * 

Bxasiple 151 

1- (3-aiiiidinophenyl) -3-trif luoramethyl-S- ( (4 ' - 
cyclohexylphenyl ) aminocarbonyl ) pyrazole 

Part A. Preparation 'of 1- {3-cyanophenyl) -3-trif luoromethyl-5- 
( (4 ' -cyclohexylphenyl ) aminocarbonyl) pyrazole . 

0.25 g of N-.(3-cyanophenyl) -3-methyl-pyrazole-5- 
carboxylic acid was converted to its corresponding acid 
chloride by standard procedure and reacted , with 0.15 g of ' 4-- 
cyclohexylaniline in - the presence' of DMAP in methylene 

• ^ 183 



. , ■, ■ PCTAJS97/22895 

WO 98/28269 

■. chloride. to. afford the'title compound after workup and 
' purification by standard chromatographic technique. - LRMS ^. 
(ESf) : 46,1 {M+Na+) , 899 (Na+-dimer) , lHNMR(DMS0-d6, 300MHz)5■ 
10 's? ,(s, 'iH) , 8:13 (s, 1H);7.95 (d, ' IH) , 7 . 86 (d, IH) , 7.69 
.{t, IH)-, .7.65 (s/lH),. 7.50- (d, 2H) , -7 . 15 (d, 2H) , 2.41 
■ (complex, IH) , 1.70 (complex; 5H) , 1.25 (complex, 5H) . 

■ Part B. Preparation- of ■l- (3.amdihophenyl) -3 -xrifluoromethyl-^ 
5-((4' -cycl6hexylphenyi,)aminocarbonyl) pyrazole. • . . 



10 



■ ■ The ' cyano derivative, was converted to the .amidiho ■ , 
derivative. via the- amidoxime' as previously described. The- ^ ; 
amidoxime was reduced to the benzamidine by 'conversion to, the 
^brresponding-acetate^bS^^^tio^cidT^SC 
15 catalytic reduction with. 10% palladium on carbon under :a 
" .. hydrogen atmosphere,, also previously described. .The crude 
. product- was purified by standard HPLC technique to give the ■ 
' TFA salt. LRMS (ES+) .: 456 (M+H) HRMS . (NH3-CI) = . calc- , 
■ -456.199783 mass:-456 .201120 lHNMR{DMS0-d6, 300MHz)5: 10.62 (s, 
IH) 9 40 .(s,'2H),- 9.16(s, 2H), 7.99 (s,-lH), 7 . 88' (m, :2H) . • 
7V72 (t, IH), 7.69 (s, IH), 7.50 :(d,- 2H0, 7.14 (d,-2H), 2..41 
(complex, . IH) , ^i.'69 ^(complex, 5H) , 1.25 ■(complex, 5H) .. . 



20 
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Example 152 
■ ,I-(3-amidinophehyiy-3-methyl-5-[t^ 

chlorophenyDaioinocarbbnyllpyrazole . 

Part a'. Preparation: of V:(.3-cyanophenyl) -3-methyl-5-i (4 ' - (N- 
morpharino.)-y'-chl6rophehyl))aininocarbonyll^ - 



3b 



. ■ N- ( 3 -cyanophenyl ) -3 -methyl-pyrazole-5-carboxylic. acid was 
converted to. its corresponding acid chloride by 'standard. 
' procedure. ' 0.30 g of the acid chloride was reacted with 0.26 
g of commercially available ^2-chloro-4-morpholinoani,line in ' ■ 

35 - the presence; of .imp in methylene chloride to afford the 

: product after workup and purification byVstalndard ■ 

T... ^ v.w4^,o TPMq (ES+) • ' 422 (M+H) , 1hNMR(DMS0 
chromatographic technique. LRMS (Eh,+ ^. ' ' ■ 

de, 300MHz)8: IO.57. (s, IH),' 8:13 (s , • iH) , 7 . 95 (d, IH), 7.86 , 
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(d, IH) , 7.69 (t, IH) , 7.65 (s, IH) , 7.50 (d, 2H) , 7.15 (d, 
2H) , 2 .41 (complex, IH) , 1.70 (complex, - 5H) , 1.25 (complex, 
5H) . 



Part B. Preparation of 1- O-amidinophenyl) -3-methyl-5- [ (4 ' - (N- 
morpholino) -3 ' -chlorophenyl).) aminocarbonyljpyrazole . 

• The cyano- derivative was converted- amidino derivative via 
the amidoxime as previously described. The amidoxime was 
reduced to the benzamidine by conversion to the -corresponding 
.acetate by acetic acid/acetic anhydride and catalytic • ' • 
reduction of the acetate with 10% palladiijm on carbon under 
hydrogen atmosphere, also previously described. The crude 
product was purified by standard HPLC technique to give the 
bis. TFA salt. LEMS (ES+*) :■ 439 (M+H) HRMS (NH3-CI) : calc 
439.164927 found 439 . 163814 ^HNMR (DMSO-de / 300MHz) 5: 10 . 54. . ( s , 
IH), 9.38 (s, 2H), 9.06 (s, 2H) , 7 . 89 ( s , IH) , 7,78 (m, 2H) , 
7.67: (m, 2H) , 7.51 (dd, IH); 7.12 (d, IH)., 6.96 (s, IH), 3.69 ' 
(t, 4H), 2.88 (t, 4H), 2,46 (m, 3H) . , *' • 

Exaasple 153 

1- (3-amidinophonyl) -5- [ (2 ' -aminosulf onyl- [1,1' ] -biphen-4- 
yDaminocarbonyl] -3- (methyl thio)pyra2ore, trif lubroacotic acid 

salt 

Part A. Preparation of Ethyl N- (3 -cyanophenyl ) glycine . 

To a solution of 15.11.g (128 mmol) of 3- 
aminobenzonitrile in 200 mL of DMF under N2 was;added 23.50 g 

(141 mmol) of ethyl bromoacetate and 14.95 g (141. mmol). 
anhydrous .sodium carbonate. The mixture was heated to 70°C 
for 5 hours and then cooled to room temperature. Water (500 
mL) was added and the mixture stirred vigorously until a 
precipitate formed. "The solid was collected, washed with 100 
mL water and then dried in vacuo to give 19.97 g (76%) of the 
desired compound as a yellow-orange solid. ''"HlsnyiR (CDCI3) 5: 7.26 
(t, IH); 7,03 (d, IH) ; 6.81 (d, IH); 6.79 (s, IH); 4.53 (brs, 
IH) ; 4.03 (q, 2H);/3.92 (d, 2H); r.2l'{t, 3H) . ' 
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Par t . B. 



preparation: of .N- { 3 -cyanophenyl ) glycine. 



■.; TO a solution of 17.00 g ;(83..2 .nnnol) of ethyl ^-(3- 
5 cyanophenyDglycin. in 100 mL.of THF under .was added 3.67 g . 
■ ■ (87 4 romol) of lithium hydroxide mondhydrate in 20 roL- water . . 

'After 15 hours, the fixture was, acidified with concentrated 
: ; '^drochloric acid to pH 3 and a precipitate formed. Th. so Ud, 
. was collected, washed with 100 mL- water and then dr.ed xn 
rTi,,^ 14 15 q- (97%) of the desired - compound as a 

(dt, lH),;-7.05..,dd, 

'■lH);-6.83 (dd/;lH); 6:,82 (d, . IH) ; 4 . OOMs,, 2H)-. ... - 

:V sodium nitrite' (5.54 g,^ SM tmoD in lS mL 6f water was , . 
added to a suspension of .N-(3-cyan6phenyl) glycine d^-JS g ■ 

.■ . i mtf'ir under- Nz ^ • ■This- was . allowed-, to.. ■ 
- . 80.3 'mmoD in 65 mL o.f water unaer in2 

■■• • .stir at toom temperature for- 14 hours . / The solution^was 
20 ^- Nidified- with concentrated hydrochloric acid to^pH 3^and^a: ^ 
precipitate fomed. The solid- was> collected, washed . with 50 mL 
■ ::rand then.dried^i. -.o to give>16, 0.^^ ■ 
desired compound ..as a grey solid..' . ^HNMR (GDCI3) 5. 13 . 22 (br s, 
■ ; IH); 8.10 (dd, IH); 7.99 (ddd, lH); 7 . 87 (dd, IH) , 7 . 72 ( t , . 
25 IH), 4.78 (s,.2H)-. 

.. part D. : preparation of. l-(3-cyah6phenyl) -4.0^ 

oxadiazole . ~ ■ _ 

. ■ N-(3-^cyanophenyl)-N-..itrosoglycine,:(6.97 g,- 34 mmoir was 

30 ■ - dissolved, in 32 mL of acetic anhydride and heated to .70, C for ^ 
.5 hours. The reaction mixture was cooled and then poured into 
200 mL of ice-water. After .stirring for 3d minutes. to 

. ■ decompose theexcess acetic anhydride,, the reaction mixture 

was filter to provide 5.99,.g (94%) -of a white solid^^ ^ 
35 W(CDC13)5:8.08 (s, IH) , 8.02 (d,. J=8 . 4, -IH) ;. 7 . 99 (d,- . 
" j=7'7, IH), 7.82'(dd, J=8.4 7.7, IH) , ■ 6 :8i-(s, 1^ . ; 
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. Part E, > Preparation of 1- (3-cyanophenyl) -4-oxy-5*methylthio- 
I , 2 , 3-oxadia2ole . , . • 

- — (3 cyaiiuyheiiy l ) -4-oxy-l, 2 , 3 -oxadiazole^ ( 1 , 48 g; 7.9 

mmol) was dissolved in 3 0 mL of dry DMSO and cooled to O^c! 
Acetyl chloride (1.25 g, 15.9 mmol) was added, very slowly via 
syringe below the . surf ace of the liquid under N2 . The reaction 
mixture was, allowed to stir at room temperature for 14 hours. 
The reaction mixture was diluted with 100 laL Et20 - and washed 
twice with 25 mL saturated aqueous NaHCOs , Then washed three 
times with 25 mL water to remove the DMSG.. The organic . 
extract was dried with MgSO^ and concentrated in vacuo to give 
1.5 g of a. red solid which was used without further 
purification. MS (NH3-CI) m/z 234.0 (M+H) . / * • 

Part F.-' Preparation of methyl 1- (3-cyanophenyl) -3-methylthio^ 
pyrazole-5-carboxylate . 

The crude 1- (3-cyanophenyl ) -4-oxy-5-methylthio-l , 2 , 3-: 
oxadia2ole (0-. 95 g, 3.90 mmol) and methyl prppriolate (3.28 g,, 
39.1 mmol) were dissolved in 40 mL. of GH2,Gl2 and the quartz 
reaction vessel was purged with N2 • The reaction mixture was ' 
irradiated in a Rayonet RPR-100 photo.chemical reactor for 14 
hours. ■ The crude product was concentrated In iracuo and -then 
chromatographed with- 20% EtOAc/hexanes on silica to provide 
0.34 g (32%) of a yellow solid. ^HNMR (CDCI3) 5:' 7 . 77 (t;-J=l'.8, 
IH) ; 7.70Mm, 2H) ; 7.57 (t, J=8 . 1 , IH) ; .6 . 94* . ( s / , IH ) ; 3.83 -(s, 
3H) ; ■2..57 .(s, 3H)'. . • / - . . - - ; 

Part G. Preparation of 1- (3-cyanophenyl ), -5- [ (2 ' -t- ;* 
butylaminosulfonyl- [Iv 1 ' ] -biphen-4-yl) aminocarbonyl] -3- ' ' 
(thiomethyl) pyrazole ' 

4-Amino-2 ' -methylsulfonyl- [1, 1' Jbiphenyl ' (65 .7 mg, 0.216 
mmol) was suspended in 2 mL of CH2GI2 and 0.51 mL of a 2M* 

solution of trim<ethylaluminum in heptane was added slowly via 
syringe. The reaction was stirred for 3 0 minutes at room 
temperature and methyl 1- (3-cyanophenyl ) -3 -methyl thio^ 
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. pyrazole-5-carboxylate ^ mg> .0 :206 nttnol)'^ was ; added. , The • 

, reaction . mixture was' stirred at room t^^^^^ , 
', additional 14 hours. The aluminum reagent was ■ quenched by 
careful ;addition of 'iN HCl.to pH 2 . ' Then the reaction mixture. 
5 'extracted' with 10 mL of .CH2CI2 three times . The combined , 
organic extracts^ were washed -with water and brine, dried dver 
■.. MgSQ4 and the solvent evaporated. The desired product .was ' , 

obtained (83; mg; 74%)' after silica gel chromatography with 30% 
■ ■EtOAc/hexane: WcCDM 5:- 8 . 16 (dd, ' J=7 .-7 , 1. 5, IH); 7.84 
10 .(br s, IH).; 7.84-(t, J=l.-8/ iHy; 7 .76 (m. IH) ; 7 .70^7 . 46 . (m, ^ 
. ^8H); ,7.50 (d> J=8.8:, .■2H), ; 7 . 25; (d, J=7.5, IH) ;; -6 . 81 (s; IH) ; 

■ ■2.62" (s, 3H)> . ■■■ ■■ ■ , .• " • ■ . , ■■- ' 

.^..^art^H-r^^^Preparaf i^^ 
iis: aminqsulfonyl-[l,l']-biphen-4-yl)^inoGarbonyl]-3-^./, ■ 

. (methylthioypyrazole, trifluoroacetic. acid salt. 

. ■ 1- (3-Gyanophenyl) -5- [. {2.' -t-butylaminosulfonyl- [i,^ 
. biphen^4-yl)aminocarbonyl]-3-(thiomethyl)pyra^ (83 mg, 0.15 

20 inmol)' was''di-ss6]:yed in ^S i^^ i: ■■• 

' - chloroform.. . The reaction mixture was .cooled in an ice bath , 

and HCl ^as was^ bubbled' in for 30 minutes to saturate the 
- . solution.' The- mixture was sealed and allowed to stir ' at room 
■ temperature for 14 hours. The ■:solvents were removed in vacuo .. 
'2s and the resuiting solid was used in the nekt step. . 

. ' The- imidate formed above was added t6 "0.15 g (1.6 mmol). 
' of ammonium carbonate and 10 mL' .of: methanol . The mixture was ' ^ 

: . : :allowed to stir under .Nsior' 14 hours -The- solvent was removed 

^ • - at ■ reducWpressure-. The crude benzamidine was purified .by 
.30 : HPLC .■ (^CIS reversed phase), eluting withVO. 5% • TFA. in .HzO/CHsCN- to 

■ - give '64 mg (84% ) of the . desired salt . . 'hNMR (DMSO-ds) 5: 10 . 66 

■ (s, IH); 9:.41.(br.s, 2H); 8.97 (br s, '2H);- 7 .96 (m, ,2H); 7.79- 
• ■ 7.66-* (to, 7H); 7.63 .(d, J=9.0, 2H) ; 7 . 56 ■ ( t , J=6 . 6, IH) ; 7.33 , 

■ . . ■(d, '"j=9.0,: 2H) ; 7.^:27 (m,; IH).; 7 . 19 • (s, IH) ; 2 . 55 (s, 3H) . ; ■ 
35- , HR14S 507 .1268 (M+H) .', . 
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Exanxples 154 and 155 
1- O-amidinophenyl) -5- [ (2 ' -aminosulf onyl- [1, 1 ' ] -biphen-4- 
y 1 ) aminoc arbony 1 ] - 3 - (meth yrsul£inyi)pyrazolej tT"^ f l^nr^rorirnMr — 
acxa salt (Exan^le 154) and 1- O-amidinophenyl) -5- [ (2 • - 
aminosulf onyl- [1, 1 • ] -biphen-4 -yl ) aminocarbonyl] -3- 
(methylsulf onyl)pyrazole, t:rif luoroacetic acid salt: (Exas^le 
155) 

To a solution of 1- (3-amidinophenyl ) -5- [ (2 * - 
aminosulf onyl- [1, 1 •] -biphen-4-yl) aminocarbonyl] -3- ' , 
(methylthio)pyrazole, trif luoroacetic acid salt (54 mg, 0,11 
mmoi) in 10 mL methanol was added Oxone® { 6 6 irig , 0.11 mol) and 
the* reaction stirred for 14 hours" The solvent was removed at 
reduced pressure. The crude' sulfoxide was purified by HPLC 
(CIS reversed phase) eluting with .0.5% TFA in H2O/CH3CN to give 
22 mg ^(38%) of the desired salt . -"-HNMR (DMSO-de) 5: 10.84 (s, 
IH); 9,43 (brs, 2H); 9.00 (brs, 2H)'; 8 . 00 ( s , IH) ; 7 , 99 (m, 
1H);'7.87 (m, 2H) ; 7.75 (m) 2H) , 7 . 65 (d, J=9 . 6 , 2Hr ; 7 , 56 (m/ 
2H) ; 7.34 (d, J=8.4, 2H) ; 7.27 (m, 3H) ; 2,99 (s/ 3H) . HRMS 
523.1220^ (M+H) Another product, the sulfone, (28 mg, 47%), 
was isolated from the coluinn . , "^HNMR (DMSO-de) 5: 10 . 89 (s, IH) ; 
9.52 \(br s, 2H) ; 9 . 09 (br s, 2H); 8.09 (s, IH) ; 8. 06 (d, 
J=7,3, IH); 7.98 (m, 2H) ; 7.86 (s, IH) , 7.84 (t, J=9.0, IH) , 
7.72 (d,. J=8.8, 2H) ; 7'.-64 (m, 2H) ; 7 . 41 (d, J=8 . 4 , . 2H) ; 7 , 33 
(m, *3H); 3.45 (s, 3H) . HRMS 539.1175 (M+H) . . 

Example 156 

1- (3-aminocarbonylplienyl) -5- [ (2 * -trif luoromethyl- [1, 1 ' ] 
biphen- 4 -yl) methyl ] tetrazole 

The title compound was prepared via the method described 
previously.-- ^HNMR (DMS0-d6) 6: 5.85 (s, 2H);; 7,10 to 8.25 (m, 

12H) . MS (ESI) 424,14 '(M+H) * ' ' 
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Exan^le 157 . . 

1- O-aminocarbonylphenyl) -5-{ [ (2 ' -aminosulfonyl- [1,1'] -biphen- 

4-yl) inethyl } tetrazole 

The title compound was prepared via the method described. 
5 previously . IhNMR (DMS0-d6) 5:'.5 . 85 (s, 2H) ; 7 .15 to 8,.25 (m, 
' 12H) .■ MS (ESI) 435.12 ,,(M+H) 



1 +■ 



Exaaple 158 . 
1- (3-an4dinophenyl) -5- [ (4' - 
10 cyclopentyloxrohenyl)aminocarbonyl]-3-methyl-pyrazole, 
: trifluoroacetic acid salt 

Part A: Standard coupling protocol of 4-cyclopenyloxy-aniline 

r--rr(:obtai;n;e,febxrtl^ 

15 anion 'of eye lopentanol, followed by catalytic '(10% Pd/CV^ -"- 
reduction, in methanol) with, the acid chloride ■derived for Nl^ 
(3-cyanophenyl)-3-niethyl-pyrazole-5-carboxylic acid afforded 
^' ' the/amide precursor as a. pale yellow oil; 'hnmR (CDCI3) • 8:; 7 .79 ■ 

, (bs, IH) ■ '7.V5-7.5O. (m, 7H), 6.95 (d, IH)., .6 . 85 (m; IH) , 4 .75 
.2.0 (m, IH) ;: 1.95-1.70, ..(m, SH) , . IVeO (bm, 2H)v,2..30;. (m, 3H) ppm; 
' ESI mass ' spectrum m/z (rel' intensity) 387 (M+H, ..lOO)-.. 

Part. B: The title compound Was obtained as colorless crystals 
after' purification (via standard techniques) following the . 
.25 • standard Pinner/amidine reaction, sequence. ;hnMR(DMSO-, dg)., 8: 

- 10.39 Cs/lH), 9.42 -(bs, 2H), 9.05 (bs, 2H) , -7.94 (s, IH) , 
. v. 7.82-7.68. (CP, 3H), 7. 71 (d,. 2H) , 6 . 97 (s , IH) , 6 . 88 . (d, 2H) , 
■ ' 4.77 (m,..'lH)., 2.33 (s, 3H), 1.84-1 .59 (cp/ 8H0 ^ ESI mass 

■ spectrum m/z (rel intensity) •,404 .2.. (M+H, ..lOOJ . - . 

Exaiqple 159 

l-{3-amidinophenyl) -5- t (3- ( {pyrid-2-yl)methylamino)pheiiyl) 
andnocarbonyl]r3-methyl-pyrazole, trifluoroacetic apid salt 

■35 . Part A: Standard coupling of 3-( (pyrid-2- 

yDmethylamino) aniline [obtaihed in a two step sequence - • 
; (condensation and reduction) from 3-nitroahiline and 2- 
pyridylcarboxaldehyde afforded the desired bis aniline 

. ' ; ■ .-. , .190- 
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derivative; ^HNMRCCDClj) 5: 8.58 (d, J = 5:13, IH); 7.67 (t, J 
■=-7.69, IH); 7.35 (d, J = 7.69, 1H);^7.19 (m, IH) ; 6.99 (t, J 
= 7.69, 8.06, IH); 6 . 14 (m, 2H) ) SOl (m IH) - Vi (V>^^ — 

IH) ; 4.44 (s, 2H) ; 3.56 (brd, 2H) ppm; Mass spectriam analysis 
(NH3-CI) 200 (M+H, 100)]. " 

with the acid chloride derived from 1- (3-cyanophenyl) -3- 
methyl-pyrazole-5-carboxylic acid afforded the coupled 
benzonitrile precursor which was then subjected to the 
standard Pinner amidine reaction sequence to afford the desired 
benzamidine compound as colorless crystals; ^HNMR (DMSO) 6: 
10.28 (s, ^H); 9.42 (s,2H); 9.08 .(s, 2H) : 8.58 (d, J = 4.39, 
IH) : 7.83 (m, 3H); 7.72 (m,.2H); 7.46 (d, J ^= 8.06, 1H);.7.40 
(t, J' = 5.49, 6.59, /IH) ; 7.01 (m, 3H) ; 6.88 (d, J = 8.05, IH) ; 
6.3.4 (d, J = 8.06, IH ) ; 4 . 3 9 { S . , • 2H) : 2.31 (s, 3H) ppm; ESI 
mass spectrLim analysis m/z (rel intensity) 426.1 (M+H, 100) ; 
HRMS for C24H24N7O 426.204234 (calcd. ) , 426.201998 (obs). 

Kxaxople 160 
1- ( 3 -amxdinoplienyl ) - 3 -metlryl - 5 - [ ( 4 ' - (N- 
imidazolyl ) phenyl ) aminocarbonyl ] pyrazole 

Part A:;; Preparation .of N- (4-nitrophenyl ) imidazole .. 

4-Imidazolo-nitrobenzene (5g) was hydrogenated' (10% Pd/G) 
in 200mL. methanol for 20h. the reaction mixture was filtered 
through a celite pad and evaporated the. solvent to afford 
3.99g of the crude product which was used directly in the next 
step. Mass spectrum analysis* (H2O-GC/MS) : 160 (M+H, 100). 

Part B. Preparation, of 1- {3-cyanophenyl) -3 -me thy 1-5- [ (4'-(N- 
imidazolyl) phenyl )aminocarbonyl]pyrazole*. , 

The product from part A was then coupled to l-(3- 
cyanophenyl) -3-methylpyrazole-5-carboxylic acid via .the acid 
chloride methodology described previously to afford the 
desired amide which was then purified via standard .reverse 
phase HPLC techniques to afford the desired material. 

191 



wo 98/28269 



PCT/US97/22895 



^HNMR(DMS0-d6. 300MHz ) 6: 10 . 73 ( s , IH) 9.35 (bs.lH) 8.13 (s,lH) 
7.95 (s,lH) 7.90-7.60 (complex, 8H) 7.0 (s,lH) 2.30 (s,3H) ppm; 
• ESI- mass spectrum analysis m/z (tel. intensity) 369 (ra+H, 
100) HRMS calc . mass^ 369.146384; found. 3 69 . 145884 . 

.-■5 , ' : - ' ■'" " • . ^ ■ 

Parte. Preparation of l-(3-amidiriophenyl)-3-methyl-5-[ (4'- . 
, (N-imidazolyl ) phenyl ) aminocarbonyl ] pyrazole,. 

The product from part B was then, subjected to the 
10 standard, Pinner; amidine reaction sequence to afford the 

desired benzamidine after HPLC purification. ,^HNMR(DMS0-d6, 
300Mhz) 5: 10.65 (s,lH) 9..40 (bs;,2H) 9.00 (bs,2H) 8.19 '(s,lH) 
7.90 (s,lH) 7.80-7.55 (complex, 8H) 7.06 (s,lH) 7.00 (s;iH) 

15 intensity) 38.6 (M+H, 100). HRMS (FAB) , calc . mass 3 8 6. 17293 3; 
found 386 ■173388. ; 

Example 161 

1- O-amidinophenyl) -3-trif luoramethyl-5- [ (4 ' - (N-morpholino) -3- 
20 chlorophenyDaminocarbonyllpyxazole 

. Part A;. Preparation of 1- (3-cyanophenyl) -3-trif lu6romethyl-5- 
[ (4 ' - (N-morpholino ) -3 -chlorophenylaminocarbonyl ] pyrazole: 

25 Standard coupling of commercially available 2-chloro--4- 

morpholinbaniline with N- (3 -cyanbphenyl) -3-trif luoromethyl- 
■ pyrazore-5-carboxylic acid- via its acid chloride under usual 
■ conditions' afforded the desired coupled product . ^HNMR(DMSO- 
' ;d6, 300MHz) 5: 10.66. (s,m, 8:i2 CsMH) , "7 . 97- td; IH) 7 , 87 
30 (d,lH), 7. -70 (complex, 3H), 7.50 (dd,lH), 7.14 (d,2H), 3;70- 

(m,4H), 2.90 (m,4H) ppm,; ESI mass spectrum analysis m/z (rel. 
■ intensity) 476 (M+H, 100).* 

Part B: Preparation 'of 1- (3 -amidinophenyl)- -3-trif luoromethyl- 
35, 5- (.(4 ' -N-morpholino) -3 -GhlGrophenyl) aminocarbonyl)pyraz6le^^^ " 

The ,cyano compound 'from part A was converted , to the 
amidino derivative via the amidoxime as previously described. 
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The amidoxime was reduced to the title compound (acetic 
acid/acetic anhydride and catalytic ^ reduction of , the acetate - 
with 10% palladium on carbon u nder a hydrogen atmosphere) a.g • 
previously described. The crude product was purified by 
standard HPLC technique to afford the desired compound as its 
bis TFA salt. ^HNMR (DMSO-d&, 300MHz), 6: 10.73 '(s,lH) 9.41 

(bs,2H) 9.09 (bs,2H) 7.98 (s,lH) 7.89 (m,2H) 7.73 (complex, 3H) 
7.50 (d,lH) 7.14 (d,lH) 3.69 (complex, 4H) 2.89 (complex, 4H) 
ppm; ESI mass spectrum analysis m/z. (rel. intensity) .493 (M+H, 
.100); HRMS(FAB+) :;calc-493 .136662,. obs. 493.136951. . ' 

Exainple 162 

1- O-aniidiiiophenyl) -3-inethyl-5- [ (4 ' - (N-pyrrolidinocarbonyl) - 
3 ' -chlorophenyl ) aminocarbonyl] pyrazole 

Part^A: Preparation of 4 ' -pyrrolidinocarbonyl-3 - 
chloronitrobenzene . . — . 

To a dichlpromethane solution of 4-nitro-3-chlorpbenzoic 
acid (1.6 Ig) was added N-methylmorpholine (1.93irLL) and 
isobutylchloroformate {1.04mL) followed by the addition of 
pyrrolidine (0.67mL) and the reaction mixture was warmed to 
ambient temperature. Concentration ■ of the reaction mixture 
followed by aqueous workup. and extraction, with ethylacetate 
afforded crude product which was used directly into the next 
reaction. LRMS{NH3-CI): 255 (m+H) . 

Part iB . Preparation of 4 ' - (pyrrolidinocarbonyl ) -3- 
chloroaniline . 

The crude 4 (pyrrolidinocarbonyl) -3 -chloronitrobenzene 
was treated with a catalytic amount 10% palladium on carbon in 
20mlj methanol and placed under lOpsi hydrogen for .15h. Passed 
through a 1" Celite pad and concentrated filtrate. The 
residue^ was washed with ethyl acetate and 3x20mL portions 1 . OM 
HCl, dried (magnesiiim sulfate) and concentrated in vacuo, 
Recrystallized from methylene .chloride /methanol to afford 
l.SOg'of crystalline 4 ' -carboxamidopyrrolindino-3- 
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chloroaniline .' 'HNMR(DMS0-d6. 300MHz) 6 : • 6 . 94 {d/lH; J=8 . 42 ) , 
" , 6.55 (d,lH,J=1.83); 6.47' (dd,lH,J=8.43;.J=7. 69). 3.36 

. (t,2H;j=6\23.J=6.95) , ' 3 . 09 ;( t , 2H, J=6 , 22 , J=6 . 23 ) , 1.78 (in,4H) ^ 
ppm; Mass spectriom analysis (NH3-CI) : 225 (m+H/ 100)^ 

• ^ 5 ., ' . . ■ / . " ■ , 

Part ;c, : Preparation of 1- (3-cyanophenyi) -3-methyl-5- [{4 ' - 
(pyrrolidinocarbonyl) -3-chlorophenyl) ] aminocarbonyljpyrazole . 

Standard coupling of the product- from part B with the ' 
10 acid, chloride derived from 1- (3-cyanophenyl) -3-methyl-pyrazole 
5-carboxylic acid chloride afforded the desired coupled 
• product: ^HNMR(DMS0-d6, 300MHz) 5: :10.. 71 (s,lH) / 7.97 (d,lH) . 

: ; 7^84. (in, 2H); 7-76 (m,lH), 7 ; 63 (m, 2H) / . 7 . 32 (d. IH)' V 7 : 00 . 
^~^^-;:(^st3iW->-3^4€- 

.15 ppm;.. ESI mass spectri:im analysis m/z,. (rel . intensity ) 434 

(M+Na,. 100) . . . , ' . 

;Part D. Preparation of 1- {3-amidinophenyl)-^3-methyl-5- [.(4 ' - 
pyrrolidinocarbonyl ) -3 -chlorophenyl ) amihocarbonyl ] pyrazole . . ■ 
20; ' : ; ' . ■ ■ ' ■ " ■ , 

The benzbnitrile product from part G Was- then converted, 
to the desired benzami dine via standard conditions deiscribed 
'previously; Purification -via reverse phase HPLC afforded the 
title compound as • its" trif luoro-acetate salt ^^HNMR (DMS0-d6 , 
. 25 3,0OMHz)5: . 10 . 73 ( s , IH) 9.38 (s/2H), 9.04 {s,2H), 7.91 (svlH) 
7'.85 (s,lH),,7.79 (d, IH) / 7 . 74 (d, IH) . . 7 . 67! (d, IH) . 7 . 62 - 
(maH) ; 7..02. (s,lH) 3.41 ;(t,2H) :* 3.06. (t,2H). 2.30 (s,3H0/ 
.1,82* (m; 4H) ppm,v ESI mass spectrum analysis ^m^^ .. . .. . 

intensity) 451 (M+H/"100) . HRMS (CI) : obs. 451.164788 — - - 
30 calc. 451: 164927. \ 

Exaa^Jle 163 

1- O-amidinophenyl) -3-inethyl-5- [ (4 ' - (N-morpholinocarbonyl) -3- 
chlorophenyDaminocarbbnyl] pyrazole 

Part A.. Preparation of .4- (N-morpholinocarbonyl> -3- 
chloronitrobenzene. - . ' 
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To a dichl or ome thane solution of 4-nitroben2oyl chloride 
{2.41g) was added inorpholine (3.40mL) in 15mL methylene 
chloride, at 0°C. The reaction mixture Was waahned to am H^ en^ 
Lemper auure over 2 Oil, then diluted with water (lOOmL) . The 
organic layer was : separated-, washed with water (SOmL) , 1 . OM 
HCl (50mL) , dried, (magnesium sulfate) and concentrated in 
vacuo. The crude material was used directly into ,the next 
step without further purification. Mass spectrum analysis 
(NH3-CI) ; 237 (m+H, 100),. . The product obtained above was ^ then 
subjected to catalytic reduction (10% palladium on carbon in - 
60mL methanol and placed under 60psi hydrogen for 3h) , 
filtered through a celite pad and evaporated to afford the 
desired .aniline derivative . ^HlS3MR(DMSO-d6V 300MH2).6: .7.09 
(d,2H) , 6.50 ,(d,2H) , 3 . 54 . ( t, 4H) 3.44 ( t , 4H) , . 3 . 29 ( S , 2H) 
ppm; Mass spectrum analysis (NH3^CI) .207 (m+H, ' 100) . . 

Part B. Preparation of 1- (3 -cyanophenylX-3-methyl-5- [4' - (N- 
morpholinocarbbnyl ) -3 -chlorophenyl ) aminocarbonyl ] pyrazole . 

Standard coupling of the product from part* A with the 
acid' chloride derived from N- (3-cyanophenyl) -3-methylpyra2ole- 
5-carboxylic acid .followed, by usual workup afforded the 
desired product after silica, gel column chromatography (oil) ; 
^HNMR(DMSO-d6, 300MHz), 5:^10.-63 (s,lH),. 7:94 (s, IH), 7,83 / . / ; 

(d,lH, J=7 .69) , . 7.75* (dd, IH, J=8 1 06 7 J=8 ; 06 ) . 7.70 (d, 2H, J=8'. 42 ) , 
7.63 (t,lH, J=7..69, J=8..05) , 7.37 (d, 2H, J=8 . 06 ) , * 6 . 98 (s,lH), 
3.28 (d, 8H, J=6.96) 2.28 (s,3H); ESI mass spectrum analysis 
m/2 (rel. intensity) 438 (M+Na) , 416 (lyi+H, 100). 

Part C. Preparation of 1- (3-amidinophenyl) -3-methyl-5- [ (4 ; - 
(N-morpholinocarbonyl ) phenyl ) aminocarbonyl ] pyrazole . 

Standard conversion of the product from part B to the 
benzamidine afforded after purification via reverse phase HPLC 
the desired product. ^HNMR (ipMS0-d6 , 300MH2) 5: . 10.66 (s,lH), 

9.38 (bs,2H), 9.04 {bs,2H), 7 , 90' ^(d, IH, J=9 . 52 ) / 7 . 78 

(d, IH, J=7 .33) , 7 ;73-7 . 62 . (complex, 4H) , 7.37 (d, 2H/J=8 . 42 , ) 

7.00 {s;lH), 3V55-3.46 (complex, 8H) ; 2.30 (s,3H). ESI mass ' 
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spectrum- analysis- m/z (rel. intensityO 433 -(M+H, '100) ; HRMS 
obs". 433. 199,045 ; calc . 433 .198814 . ; 

Kxancple: 164 

1- (S-Cyanpphenyl) -5- [ (4 ' - ( N-iMdazolyl) phenyl ) andnocarbonyl] - 
3-triflupromethylpyrazole,, trifluoroacetic acid 

1- ( 3 -cyanophenyl ) -3 - trif luofomethy 
carboxylie acid (0.5g, l.^Snmiol) was coupled with 4-iinida2oyl 
" aniline ^(0 .3g, 1 . Biranol.) by standard- conditions and purif ied by , 
. HPLC to affpird 0 .67g (71%^ -iRNMR (DMSO-dg) ^ 5: 10 . 99 . 

(s, lH) / 9: 55 (s,lH) . 8 :22 (d, j=5 . 49Hz , 2H) / 8 :D4 
• (d, j=7 ."69Hz , lH) 7 .96 (d J = 8 . O6H2 , 1H)V 7 . 89 (s+d, j=8..-79Hz , 3H) , 
n^f m-^4H)~Dm--— HRMS--4-23-HLl-81"l^^ 



'l5 .AnalYsis calc V : C : 51.50 , H: 2 . '63 , N: 15 /67 , ' ' 

■ found C:51,.52,H:2..7i,N:15.49.' ' . , ■ • 

Escanple 165 . '' 
1- (3-aiiiidinophenyl) -5- [ (4 • - (N- 

20 imidazolyi) phenyl )aii4npcarboiry^^ 

' • , i ■ ■ trif iuoroacetic ■ acid ' ^ • ' ' ■ _ 

.. ■ 1- (3 -cyebophenyl.)' -5 -'■[■•{ 4 ••-imi'^-azol-l -ylplienyl ) . 

■ •■ ■ .aminocarb6nyl]-3^trifluoromethylpyr^^ 

■ 25 standard Piriner amidine- reaction sequence and purified under . 

standard conditions to afford title, ainidine (79*) ' 1hnmR(DMS0- 
■ \ ; . d6)-6:. 11.02 (s/lH)., ..9. 46^^(3, ,i:5H,);,; 9:42 (s.lH)., 9.22 ,(s,1.5H)., 
.V ... . ..J, 17... j^^^^ , • 8,0f (s^lH) , :7.;97^\t,"j=^ V 

. ■ ■ ~ (d, j =8 . 79Hz , 2H) , 7 .80 (m, 3H). , . 7 . 79, {d, j =9-. OHz ,.2H.) - ppm; .HRMS. . 
.30 440 : 144668 ■ (calc'd) 440.144557 (obs. ) / ^Analysis calc 'd for / 
C2lHi6F3N70 (TFA),2 (H2O) 1 ,C : 43 : 81, H : 2 '.• 94 ,.N.: 14 . 3,0,.f ound 

C:43.76,H:2.7.0,N:13.95. 

Zxampl& X66 ' ; ■ ' ■ . 

35 1 - ( t-ami Tirlphenvl W"5- f (4 ' - (N-methyltetraz61on-l- 

yi ) phenyl )aininocarbonyl ] -3 - triflubromethylpyrazole , 
trif luoroacetic acid' 
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Part A. 4-Nitrobenzoic. acid was . converted to the 4- 
nitrophenyltetraz'olone according to the procedure, of Toselli, 
M. and Zaneratio, P., tJ.C.S.. Perk. T rans, .1992, I, 1101. 
''mJt ' flKDMSO-de) 5. 8,4b .(d.j=9.15Hz,2H)^, 8.22 (dv j =9 . 16Hz . 2H) . 

Part' B. To 4-nitrophenyltetrazolone .(0.8g, 3 .9inmol) in DMF 
(lOznL) at O^C was added iodome thane (0.3 BmL) and 60% sodium 
hydride (0.23g). The reaction was allowed to -warm to ambient 
temperature and. stirred 24h.' The reaction was quenched with 
water and extracted with ethyl acetate and .dried (MgS04) ... . The 
crude product was purified by chromatogaphy on silica gel and 
recyrstallized from methylene chloride /hexanes to afford 0.35g 
'(41%) product, MS . (DCI) m/z 192 (M+H-NO);^, 2,09 (M+NH4-NO) 

Part C. The nitro compound (0.215g, 0.97mrnol) from part B was 
hydrogenated under 1 atmosphere of hydrogen in the presence .of 
a catallytic amount of^ 10% palladium on carbon to . the . aniline, 
Mass spectrum analysis (DCI) m/z 192 (M+H) 209 (M+1SIH4) + . 

Part p. 1- (3-Cyanophenyl) -3-trif luoromethyi-pyrazol-S-yl 
carboxy lie acid. (0.38g,. 1.4mmol) "was coupled with the aniline 
from part C by standard procedure to afford the nitrile ' in 43% 
yield. . 1H1SIMR(CDC13) 5: 8.04 (s,lH),' 7.95 (d, j=9'. 16Hz , 2H) , 7.85, 
(S,1H), 7.79 (m,2H), 7.67 (m,3H), 7.21 (s,lH), 3.71 (s,3H) 
ppm; MS (ESI) m/z= 454.9 (M+H).+ , 477 (M+Na)"^. 

Part E. The nitrile from part D was subjected to the 
standard Pinner conditions to afford the title amidine in 53% 
yield. ^HNMR (DMSO-de) 5: 10.93 (s,lH), 9.46 ( s , 1 , 5H) , 9 . 12 
(s/l.SH)., 8.04 (S„1H), 7.95 (d, j =7 . 69Hz , 2H) , 7 . 84- ( s , 4H) , 
7.81 (m,2H);' 3.61 (s,3H) ppm; HRMS 472.145731 (calc'd),. 
472.145205 (obs.); Analysis calcd for C2'oHi6F3N902 (TFA)1.2: 
C:44.23,H:2.85,N:20.73,found 44 . 40 , H : 2 . 85 , N : 2 0 . 15 . 

Ex£U^ple 167 

1- (3 ' -Aminocarbonylphenyl) -5- [ (2 • -aminosulf onylphenyl- [1,1 • ] - 
biphen-4-yl ) methylcarbonyl ] -3 -methyl -pyxazole 
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' The title amide Was isolated from the Pinner reaction via" 

• /hpLC separation protocols . ^-HNMR (DMSO-de) 6: ■ 10 . 63 ..(s/lH) , 
. ■ .8.06 .{s,lH) ■ .8.03 (dd,j=2-..19,7!32Hz,lH).; 7.87 (s/lH) , .'7 • 61 

• "(m, 2H) , 7 . 53 (m+d, j=7-. 33H2, 3H) , 7. 44-7 .26 {m/6H) , 7 .21V ,(s , 2H) , 
5 4.33 (s,2H)./ 2;33 ,(.s.,3H) ppiri; ESI mss spectrum analysis m/z. 

. ■ ' .(rel! intensity) 497 (M+Na, 100) 433 (M+H) v ' . , ' ' 

. ^ - . ^ : V. Example' 168 

1- (3-amidiiKjphenyl) -5- [4 ' - (pyrrolidin6methyi)phen^ 
10 aiainocarbonyl]-3-inethyl-pyrazole^ trifluorpacetic ^cld 

, . Standard .coupling of . 4- (pyrrolidinomethyl) aniline with 
the acid- chloride derived from l-{3-cyanophenyi) -3 -methyl- . . 

15 precursor which -was. then subjected to the; standard Pinner ;[ 
. amidine reaction sequence to afford after purification the - 

■ title compound as colorless crystals; ^HNMR.IDMSQ) 8: ; 10.69 (s,. 

■ iH),; 9.42 (s,..2H);. 9.20 (s, 2H); 7.96. (s,, IH); 7.84 (m,' IH) ;; 
7 . 75-7. 68 (m, 4H);,7 . 48 '(d, •2H,_ J=8 . 79) ; 7 .O^ (s, IH); 4.31.' 

20- (m, 2H); 3.35 (brd^ :2H) ;■ 3;. 05 . Cbrd/ ' 2H). ;■. 2 :34; (S, ,3^ 

• (brd, 2H) ; 1.85 .(brd, 2H) ppm; ESI; mass spectrum m/z (rel. 
intensity) 4Q3 (M+H, 100) r HRMS- found for C23H27N60.- 403 .224635 

;. ■ (calcd), 403 .222719 (obs) '." ■ , ' 

■25 'Example 1-69;: 

i- (3-aminophenyl) -3-methyl-5- [ (2 '.-aminosulf onyl- U, 1 ' 3 -biphen 
4-yl) aminocarbonyljpyrazple , 

■ Part A: .'To commercially available 3 -nitrophenylhy(^razine 
30 hydrochloride (liOO g, 5.271 mmol) in 15- mL, .of abspiute ethanol 
- was added l, 1, l-trichlQro-4-methoxy-^3-penten-2-orie (1.15 g, 
5:27 mmol) and the reaction brought to reflux for 12 h. The. ■ 
solvent was evaporated and the. residue subjected to silica gel 
flash' chromotography eluting with 20% ethyl acetate in 
,35 hexanes. ■ .The first fraction to- elute was the desired ethyl 
(3-nitrophenyl) -3 -methyl -5-pyrazole'carbojcyiate. MS (,ES+) 
276.1 (M+H)+ (100%). The ester (110 rag, 0.400 niimol) was . 
coupled with (2 ' - tert-butylaminosulf onyl- [1 ; 1 '.] -biphen-4- 
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yDamine (122 mg, 0.400 mmol.) using Weinreb's •/ 
• trixnethylaluininiuin procedure . : After preparative TLC (eluent 
' 50%. ethyl acetate/hexanes ) 178.2 m g (83% yield) of l-Q- 
nitrophenyx; -j-methyl-S- [ (2 ' -tert-butylamihosulfonyl- [1,1']- 
biphen-4-yl) aminocarbonyljpyrazole was isolated as a colorless 
solid. MS , {ES+) 551.24 (M+NH4)'*^ (30%); 556. . 18 - (M-fNa ) + (100%). 

Part B: The product from part 170 .5 mg (0.320 mmol) was 
refluxed in 5 mL 'of tfifluoroacetic^acid ;for 12 h: 
Preparative TLG (eluent 10% methanol /chloroform) afforded d - 
(3-nitrophenyl j -3-methyl-.5- [. (2 ' -butylam 
.biphen-4-yl)aminocarbonyl]pyra2ole as a colorless solid. • MS * 
(ES+) 478.23" (M+H)+ (30%) ; , 500 . 21 (M+Na) (100%). HRMS 
(FAB+);(MtH)'*:: calc '478 . 118516 ; found 478 . 117.673 . 

Part G: The product from part B. 64.3. mg (0.13 5 mmol) was 
'subjected to catalytic hydrogenation (5% Pd/C in etHanol under 
1 atm of hydrogen) to afford the' title compound as a colorless 
solid, iHlSIMR{CD30D) 5: 8.08 (d, cJ=7.7Hz, IH) , . 61-7 . 3 0 :(m, 
8H) , 7.13 (t, J'=7-.7. Hz," IH) , .6,72 (m, 3H) , , 2 . 33 -( s , 3H) . MS - 
(ESI+) : 448.11 (M+H)+ (35%); 470 '.-1 6. (M+Na ) ^ '(100%)-. HRMS r 
(FAB+) (M+H) + : calc. 448.144337; found 448 . 144965. , , 

Exanple 170 

1- (2 ' -Aminophenyl) -3-methyl-5- t (2 ' -aminosulf onyl- 11, I V]- 
biphon-4 -yl) aminocarbonyl ] pyrazole 

The title compound. was made in a similar 'manner to 
Example 169. ^HNMR (CD3OD) 5: 8 . 14-8 . 03 (m, 2H) , 7.58-6.74 (m, 

IIH) , 2.47 (s, 3H) . MS (ES+) 448.12. (M+H) (60%); 470.16 
(M+Na) (100%) . ' . . ^ 

Exeunple; 171 , ^ 

1- (3-amino-4 • -chlorophenyl) -3 -methyl -5- [ (2 ' -aminosulf onyl- 
[ 1 , 1 • ] -biphen-4 -yl ) aminocarbonyl ] pyrazole 

The title compound was made in a similar manner to 
Example 169-. ^HNMR (CD3OD) 5: 8 , .08 (d, . t7=6 . 9 Hz , IH) , 8.07-7.23 
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(m/8H)/6.91 (d/ J^2.2 Hz; IH), •e-.VB (s, IH).,^^ 

J^8.43, 2.56 HZ, IH) , 2 ;33 (s ,V3H). . MS /lES+l' 482.0 (M+H) + 

(80%) ; 484.0 (30%) ; ; 504 . 0 (M^Na) + (100%) ; 506 . 0 (40%) 

' Exaii?>le,. 172; : ■ 

1- ( 3 .amiiiq-4 • -f luorophenyl ) -3-methyl-5- [ ( 2 ^ 'aJsdnos^lltonyl- 
[lrl*]^-hiphen'4i^-yl)aJainockT^ 

The title compound . was made in a similar manner to . 
Example 169 . 1hNMR(CD30D) S: ;8 .14-8 . 03 (m; 2H) , 7 . 58^6 . 74 (m. ' 
IIH), 2.^7 (s.'3H)VmS (ES+) 466.0 (M+H) + ■ ( 5%) 488 . '(M+Na)-^ 

(100%) . . ' ' - . * . * ' ' 



15, . i.{3-amino-4'-metho3irohenyl)-3-^^^ 

The " titl^ ' compound- was made in a similar , manner to 
■. ■ .. 'Example 169-. ' 1hNMR(CD30D)5: 8.10 (d, J=6 . 6 Hz," IH)/, 7 . 63-7 . 31^ 

. 20 . {m. 7H), i6'89-6';72 (in, 4H).r 3 ;88 (s,y3H):, ^2 .34- (s, ,3H) . MS ^ ' 
• ■(•ES+) 47-8.1 (M+H)+' (25%);^ 

-Exaiople '174 

1- (3-amirio-4 ' -chlor ©phenyl) -5-1 (2 ■ -aninpsulfonyl- [1,1' ] - 
• 25 biphen-4-yi)aiiiihocarbonyl]tetrazole, trifluoroacetic acid salt 

;■ Part A. Preparati6n of l- (3-nitro-4-chlorophenyl),-5- ' . 
-• carboethoxytetrazole.-.. ... . . ■ ' ■ ,, . 



30 



•' . 4-chioro-3-nitroaniline..(10.36 g, . 60 nimol) was dissolved' 
in CH2CI2 . (100 mL)'. • Triethylamine (10 mL, 70 mmol) was added, 
followed by ethyl-, oxalyl chloride ( 6 8 mL , 60 mmol ) . • The 
..' mixture was stirred at room ' temperature under N2 for :15 min. . 
It was diluted with ^2012 arid. washed with :water and 'brine-. ' 
35 The GH2CI2 solution, was dried over MgSp4 and concentrated to a 
light yellow solid (15.53 g).'. 

: The above amide- (5.5 g, '20.2 mmol) was refluxed 4 h with 
.. a solution of triphenylphosphine (7 . 87' g, 30 mmol) in 100 mL. - 
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of CCI4 (The solution was stirred at 0°C for 15 min before the 
amide was added) . The reaction mixture was cooled and the 
. precipitate was filte red off. The filfr^r^ r n nccn Li.aHjJ 
— fee-a-strfrr^:^ ic was then dissolved in 100 mL of CH3CN and NaN3 
(1.31; g, leq) was added. The mixture was stirred at room 
temperature under N2 for 12. h. The solvent was removed. The 
solid was dissolved in EtOAc and washed with water and brine. 
It was dried over MgS04 , concentrated, and/chromatographed on 
silica gel (CH2CI2) to afford 3.19 g of the desired product. 
l'HNMR{CDCl3)5; 1.3.5 (t, 3H) ; 4-.42 (q, 2H) ; 7.50-7.70 (m,. 2H) ; ' 
8.10. (Sr IH) . MS (DCI-NH3) 315 (M+NH4) + . ' ; 

Part B. Preparation -of l- (3-nitro-4-chlorophenyl) -5- [ (2 • -t- ' 
. butylaminosulf onyl- [1,1/ ] -biphen-4-yl ) aminocarbonyl ] tetrazole . 

2 ' -t-Butylaminosulfonyl-4-amirio- [1,1'] -biphenyl (1.33 g, 
4.37 mmol) was dissolved in 40 mL of anhydrous CH2CI2 , and 
tr ime thy 1 aluminum (11 mL of 2. M solution in heptane) was added 
slowly. The. mixture was stirred at room temperature under N2 
for' 15 min.. Then, a solution of material from part A .(l.'3p g, 
4.37 mmol) in anhydrous CH2CI2 (40 mL) was added. The mixture 
was stirred at room temperature under N2 for 18 h. The 
reaction mixture was quenched carefully with IN HCl . It was 
diluted with CH2CI2 and washed with water and brine. The. 
organic solution was then dried over MgS04 , concentrated, and 
chroma tographed on silica gel (CH2CI2) to give 1 . 5 g of the 
desired product. MS(ESI) 554.1 (M-H)*^. 

Part C. Preparation of 1- (3-nitro-4-chlorophenyl) -5- [-(2 ' - 
aminosulfonyl - [1, 1 • ] -biphen-4-yl) aminocarbonyl] tetrazole . 

The material from Part B (1.5 g, 2.7 mmol); and 
trif luoroacetic acid (20 mL) was stirred at room temperature 
under N2 overnight. The trif luoroacetic acid was removed and 
chroma tographed on silica gel (10%, EtOAc/CH2Ci2 ) to afford 
0.72 g of desired product, ^HNMR (DMSO-d6) 5: 7.25 to 8.20 (m*, 
IIH); 8.69 (s, IH); 11.55 (s, IH) . MS (ESI) 497 ..9:499. 9 (3:1) 
(M~H)+. ^ ' " . ' 
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Part' D. Preparation of 1- {3-ainino-4r-chlo,rophenyl) -5- [ (2 ' - 
■ .aininosulfonyi-[l,.l']-biphen-4-yl)ami^^^^ 
trifluoroacetic acid salt. 

5^ . ■ . ■ ' ' . . .■ ■■■ 

the material from part C (0.72 g, 1.44. mmol) was 
dissolved in,.EtOAc .(30 mL) . SnCl2:2H20 (2.59 g, 11.52 imnol) . 
was added. ' The reaction mixture was, brought' to .reflux for 1 h 
.and then cooled it to the room temperature .Saturated NaHGOs 
lo ' . was added to the mixture until the pH .8.6. The mixture was 

partitioned between .EtOAc and,.NaHCP3 layer. The EtOAc layer .. 
■ was washed with water- and ^ brine-: : It was dried over MgS04 and 
concentrated. The solid was- dissolved in GH3CN/TFA and 

f'---'^puri:fied^-by^reversed ;^haseaj^ 
15.- product. lHNMR{DMSO-d6)8: 6.80 to 8.00 (m, IIH) ; 11 . 40 (s , 
■. IH) . MS (DCI-NH3) 470.0 (M+H)+.- 

EacEUsple 175 
1- (Ti- ain4rt Q-4 ■ -chlorophenyl) -5- { [ (2 ' - 
amino8ul£onylphenyl)pyridin-2-yl]aiainoc^^ 
trifluoroaciBtic acid salt 
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• The title compound was prepared via the method of Example 
. 171. ' lHNMR(DMS0-d6) 5: 6.80 to 8.40 (m. lOH) ; 11,70 (s, IH)'. • 

2S MS (ESI) 471.20. (M+H)+. ' . ' ' ,' ,. 

' Exanpie 176 

l-{3-andno-4/-methoxyphenyl)-^^^^^^ . 
biphen-4ryl) ajniixocarbonyl] tetrazole, trifluoroacetic acid salt 



30 



The title compound was prepared via the method, of Example 
174. lHNMR(DMSO-d6)8: 6.80. to 8,05 (m-; IIH) ; 11.15 (s, IH) . MS 



(ESI) 466.0 .(M+H) + . 



35. 



Example 177 
1- ( 3-aMnomethylphenyl) -5- [ (2 • -aininosu^^^^ 

aminocarbonyl]-3-inethylpyrazple, trifluoroacetic acid 
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Part A: Ethyl-1- (3-cyanophenyl) -3-methyl-5-pyrazole- 
carboxylate (2.7g, lO.SSminol) was dissolved in methanol 
(SOmL) . To this solution was added glaci al acetic ar-iH (? TnL ) 

r^n d 10% r ^ ^ - ll y i d imu uii carbon (cat.). The reaction mixture "was 

hydrogenated (BOpsi) for 12h, filtered over celite and 
evaporated to the crude benzylamine salt. Without further 
purification the crude amine was converted to the carbo- 
benzyloxy derivative by treatment. with CB2CI in- saturated 
sodi\am bicarbonate solution. The organics were extracted with 
ethyl acetate ( 2x1 OOmLl dried over magnesiiom 'sulfate and 
evaporated to the crude product (2 . 15g obtained) . The , oil was- 
then hydrolysed-with LiOH- (0.22g, -S.SmmoL) in aqueous THF for 
16h. The reaction mixture was quenched with water (500mL) and 
unreached products were extracted with ethyl acetate 
(2xl00mL) . .The aqueous layer was carefully acidified (iNHCl) 
followed by extraction with ethyl acetate (2X100mL,) dried ^ 
(magnesium sulfate) and evaporated to pure acid ( 1 . 23g) ESI ( - 
ve) 362 (M-H, 100) . ; - ^ 

Part B: Standard coupling (TBTU, .triethylamine in anhydrous 
THF) of ■ the product from part A with- 2-amino-5- (2 ' -tert- 
butylaminosulf onylphenyl )-pyridine afforded - the desired, amide 
derivative which was dehydrogenated (10% Pd/C, methanol, 
balloon) overnight. The reaction mixture was filtered over, 
celite and evaporated to a pale yellow oil. The desired 
product was obtained as colorless crystals' after purification 
via standard reverse phase techniques; ^HNMR (DMSO-dg) 5: 8.35 
(d, 1H);.8.19 (bs/ IH) , '8.;00 (t, IH) , 7.78 (dd, IH) , 7.63 (t, 
2H)., 7.77-7.37 (m, 6H) , 7 .06 (s , IH) , 4.13 (m, 2H) , 2 .30 (s/ 
3H) ppm"; ESI mass spectrum analysis m/z (rel intensity) ;463,. 3 
(M+H, 100) . . . ' 

Example 178 

1- (3-aminomet:hyl-4 ' -methylphenyl) -5- [ (2 ' -aminosulf onyl- [1, 1' ] - 
biphen-4yl) aminocarbonyl] -3-methyl-pyrazole, trif luoroacetic 

acid salt 
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. • ' Part A- Ethyl lM3-cyano-4-methylphenyl) .3-methyl-5-pyrazole--. 
■ carboxylate was prepared as colorless crystals, following the 

• ■ ■standard condensation ' (3 -cyano.i-methylphenyl-hydrazxne and . 

• ■ ethyl 2HN-(methoxy)imino)-4-oxopent;anoate in ^"^.c ■. 
5 reaction protocol discussed. previously . W(CDCl3) - 5: 7 . 68 

• (3 IH), 7.57 (dd,' IH)., 7.58 (d: iH), - 6.82 (s;, IH) 4.24 .(q, , 
2H) ; 2:40 ,U, ' 3HP, 2 .37 (s, ■ 3H) , 1 .27 (t, 3H) ppm; ^SI mass . 
spectruin analysis . (270 (M+H, lt)0)^^ ; 

10 - Part B: standardweinreb coupling^protocol^ of the prpdu^^^^^ 
^ fro. parf A with l--ino-2:' - .ert-butyla.inos«^x^^l 
afforded the desired coupled product . W(CDCi3) 5: 8.30 , • 
(bs 1H)/8.13 (bd, im, :7.78-7.23;(rri; 1^^^^ 6 :^8 (s , .IH) - , : 
- ■ . nin 2:'10 (s, ^""r 1 -°i 's- 9H) ppm; . 

• is ESI. mass spectrum'analysis' ESI mass spect^^^ . : - ■ 

•intensity) 550 (M+Na, lOOr. , 

Part C ' The product from.partB was ' then hydfogenated at ■ 
. SOpsi in acidic methanol as. previously despribed, then - 
20 treatment, with TPA- <neatl and purified Via stapda.d .reverse^^ 

■ phase chromatogra^ to afford the title co:^o^d^ <^or^^ 
. crystals .. W(DMSO,. de): 5: 10 • 6 (s/. IH) , . -8 . 14 (bs , 2H) , 8.01 

■ ^ (d 1H)V'7.68 (d, 2H) , 7:54 (m, 2H) , 7'.26 (m, 5H) 6.91 :(s,. . 

■ L) 4 07 (bd, 2H), 2.38 (s,.3H),- 2.33 (s, 3H) -ppm; ESI m.ss 
25 .spectrum m/z ::(rel. intensity) -476. (M.H,^^ 1.^ .. .. 

Exaniple 179 
: l-(3.aM,io«ethyl^-fluorophenyl)-^ 

biphen-4yl) andnccarbonyl] -3.«ethyl-pyxazole. trxf luoroacetxc 

■ ; , . . ^ . . ■ acid' salt ■ * • ' 

The. title benzylamine was obtained from 3 -cyano-4- 
fluorophenyl hydrazine ,yia -methods described previ^^ly. 
W(DMSO, de) 8: •8.25 (bs, 3H) , 8 . 00 ,(d, IH) , 7.7.8.7.23 (cp, 
12H), 6.95 (s,-lH); 4.14 (m, 2H) , 2.30 (s,-3H| ppm; ESI mass 
spectrum m/z (rel intensity) 480 ;(M.H, 100):. 
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Example 180 

1- O-aminamethylphenyl) -5-1 (4 ' - (N-pyrrolidino- 
carbonyl ) phenyl ) aminocarbon yl] -3-trif luoroniethvlp yrfiTioJieT— 
trifluoroacetic acid ^ ^ 

. 5 . . • _ , ■ - ^ ' ^ , ^ ■ 

Part A. Preparation of 1- {3-cyanophenyl).-5- ( (4 ^ - (N- 
pyrrol idinocarbonyl ) phenyl) aminocarbonyl ] -3 - 
trif luoromethylpyrazole . 

1- (3-Cyanophenyl) -3-trif luoromethyl-pyrazol-5-yl 
carboxylic acid (O.Sg, l.Srnmol) was coupled with 4-(N- 
pyrrolidinocarbonyl) aniline (0 . 3g, 1 . Smmol ) by standard 
conditions to afford 0 . 4g (56%) of a white, solid. lHNMR.(CDGl3 ) 
5: 9.72 (s,lH), 7.78-7.72 (m,4H-), 7 . 61 ( t , j =7 . 69H2 , IH) / 7.23 
(s,4H), .3.67 (t, j=6.59Hz,2H) \ 3 ,43 { t , j =6 : 59Hz , 2H) > 1 . 98 
(q, j = 6 .23H2, 2H), , 1.89 (q, j = 6 . 23Hz , 2H) ppm; ..ESI mass spectrum 
analysis m/z (rel. intensity) 476 (M+Na, 100), 454.1 (M+H). 

Part B. The nitrile from par t- A (0:4g, 0.88mmol), 10% 
palladium on carbon (50mg) and ethanol {20mL) was placed in a 
Parr apparatus . and. hydrogenated 18h at 4 0 psi The reaction 
was. filtered and concentrated. The, crude 'product was purified 
by reverse phase HPLC and freeze-dried to afford 0.38g (76%) 
of the title amine. iH1^3MR(DMSO-d6) 6: 10.91 (s, IH) , 8,23 (brd 

s>2H), 7.73 (m,3H), 7 : 71 (d, j=8 . 79Hz , 2H) / 7 ..59 (m:;2H), 7.54. 
(d, j = 8.42Hz,2H) , 4 . 16 (d, j = 5 . 50Hz , 2H) , 3-.45 (q, j =7 . 32Hz , 4H) , 
1.83 (brd m,4H) ppm; Analysis calc'd for C23H22F3N5O2 MTFA) 1 
(H2O)0,5: C:51.73,H:4.17^,N:12.06,found C : 51 . 45 , H : 3 . 95 , : 11 . 73 . 

30 . EaraTTiple 181 

1- (B-Ethylcarboxyamidiziophenyl) -5- [ (2 ' -amlnosulfonyl- [1/ 1 ' ] - 
biphen-4-yl) -aminocarbonyl] -3 -methyl pyrazole 

To 1- (3-cyanophenyl) -5- [ (2 ' - t-butylaminosulf onyl^ [ 1 , 1 ' ] - 
35 biphen-4 -yl) aminocarbonyl] -3 -me thylpyrazole (88mg, O.lBmmol) 

in DMF (5mL) was added ethyl chlorof drmate {0.017mL, 0.17mmol) 
and triethylamine' (0.052mL, 0.037mmol) and the reaction was 
stirred 72h. The mixture was diluted with ethyl acetate and 
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washed successively, with water and brine and dried (MgSO^ ) . . 
Purification by chromatography on silica. gel using 3-10%^ 
methanol /methylene -chloride as eluerit afforded 27mg (33%) of 
the title compound. lHNMR(DMS0-d6) 8:; 10.62 (s,lH)', 9.18 

{S,1H), 8.16 (s,lH), 8.05 (m,2H), 7.70 (d,2H), ' 
7.60, (5H,m),... 7.37 (d,2H), 7.30 (d.lH), 7.24 (s,2H), 6.95. 

(s.lH),. 4.10 (q,.2H), 2.35 (3,3^), 1.20 :(t,3H) ppm; HRMS . 
•547.176365 (calcd), 547.178880 (obs.). ■;' , :' 

Examples 182 and 183 . ' 
1(3^(1' - imino- 1 ' - ( N-morpholino ) ) methyl ) phenyl ) - 5 - [ ( 2 ' - 1 e^t- 
butylaminosulfoxiyl- [1/1 ' ] -biphen-4-yllaiainocarbonyl] -3-inethyl- 
pyrazole, trifluoroacetic acid salt and l-{3-(l'-imino-l'-(Nr 

4-yl) aminocarbpnyl] -3 -methyl -pyrazole, trifluoroacetic acid 
' ■ ' .. sa:it . ■, ' 

Part A: The morpholino amidine coitpound was prepared from the 
precursor nitrile via the standard Pinner reaction protocol, . 
with anhydrous morpholine as the hucleophile-. Standard, HPLC 
purification then afforded the desired morpholino amidine 
compound as. colorless crystals; ^HNMR{DMSO) 5: 11.39 (s, IH) ; 
,9.67 (sv IH) ; 9-27 (s, IH) ;, 8.62 (s, 2H) ; : 8 . 09 (d, J=7. 69 , ■ 
IH) ; ^7.79 (s, IH) ; 7.73-7.61 (m, 5H) ; 7.42 (d, J = 7.32, 1H);„ 
7.30.(s, IH); 7.08 (s, IH),; 3.81 {brd', 2H) ; 3,74 (brd, 2H) ; 
3.63, (brd, 2H);' 3..37 (brd,' 2H): 2.31 (s, 3H); 1.04 (s, gH) ppm 
; ESI mass , spectrum ahalysis m/2 (rel' intensity) , 603 . 2. . (M+H, 

' 100) ■ . ^. • ■ - -'• ■ ■ ■ 

Part B: Removal of the tert-butyl group was. then effected by 
heating the product from' part A in TFA, followed by standard 
HPLC purification techniques afforded the desired morpholino 
amidine compound as colorless' crystals;/HNMR(DMSO) .. 8: 11,38 

(s, IH): 9.67 (s,' IH) : 9.27 (s, IH) ? 8.65 (s, 2H) ; 8.08 (m, 
IH): 7.78 (s, IH): 7.73-7.67 (m, 5H) ; 7 . 62 (m, IH) ; 7 . 55 (s, 
IH) ; 7.45 (m, lH) ; - 7.09 (s, IH) ; 3V8I (brd, 2H) ; 3'.74' (brd, 
2H);: 3-.62 (brd, 2H) ; 3.37 (brd, 2H) ; 2 . 31 (s, 3H) ppm; ESI 
mass spectrum analysis m/z (rel intensity) 547.0 (M+H, 
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100),HRMS for C26H27N8O4S 547.187599 (calcd) . 547,186294 
Aohs) . 



Exainple 184 

5 lT-[3-[N-((5-methyl-2-oxo-l,3-diox61-4- 

yl)metlioxycarbonyl)amidino] phenyl] -5- { (2 ' -aminosulf onyl- 
Il/ 1 • 1 -biphen-4-yl)axainocarbonyl) -3-inethylpyrazole 

Part A. ,To 4-hydroxyinethyl-5-methyl-l, 3-dioxol-2-one {0;227g, 
10 1.75nimol) (Alpegiani, M: et al, Syn, [Com. 1992/ 22 (9), 1277) 
in chloroform {SmL)- at 0 C was added pyridine (0 . 15mL) arid 4- 
nitrophenyl chloroformate. (.0.387g, 1.9ininor) , The reaction was 
allowed to warm to ambient temperature and was stirred^ 18h, 
The reaction mixture was washed- with water , brine and dried 
15 (Na2S04)-. The crude dioxolone was used in. the next step, 

n Part B. To 1- (3-amidinophenyl) -5- [ (2 ' -aminosulf onyl- [1, 1* ] - 
biphen-4 -yl ) aminocarbbnyl ] -3 -methylpyrazole ( 80mg , 0 , 14mmol ) 
in DMF (Imli) was added the dioxolone from part A and * 
20^ triethylamine (0 , 038 mL) The reaction was stirred- 18h; Ttie 
reaction was diluted with ethyl acetate and washed- with water 

r and dried (MgS04 ) * Purification hy ; chromatography on silica 
gel using 3 -5% .methanol in methylene chloride afforded 47mg • 
(55%) of the title dioxolone. ^HNMR (DMSO-de ) . 5: 10:63 (s,lH)~ 
25 8.25 *(s, IH) , '8,05 {t;2H) , 7.62 (d,2H) ; 7.50 (m,5H) , 7.37 
(m,4H), 7,25 (s,2H), 6,93 (s/lH),. 4.92 (s,2H)/2.37 
{s,3H), 2.15 (s,3H) ppm; HRMS 631,161109 (calcd) , 631.160927 
(obs. ) . / . . - . . ' ■ ^ 

30 Exan^jle 185 . 

1- (P3rrid-2-yl) -3-methyl-5- [ (3-f luoro-2 ' -aminosulf onyl- [l; 1 • ] - 
biplien-4 -yl ) aminocarbonyl ] pyrazole 

The title, compound was prepared by previously described 
35 methodology using 2-pyridine hydrazine*HCl . LRMS (M+H)+ m/z:] 
452. 
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Exan^le 186 
1- (6:-Brpmopyridin-2-yl) -3-methyl-5- [ (3-f 1^^^ 
aainosulf onyl- [1, 1 M -biphen-4-yl) aiidnocarb^^^^ 

■ 5 v . ■ By us iiig • previously described methodology , ethyl 3 - 

.methyl-l-(pyridin-2-yl)-lH-pyrazolet^^^^ obtained.. 

■ ; - This compound , was then treated with N-brbmosuccinamid^ ^ . 

:"' according to the following procedure. •. 

. A mlkture of 3-methyl-I-(pyridin-2,-yl)-lH- • . _ 
10 . pyrazolecarboxylic acid: (7.0483 mmol, ,1.63 g> and . . -. 
■bromosuccinimide (2.51 g, 2. 0 . eq. ) . in carbon 'tetrachloride(40 
niL) was stirred, at ambient teinperature for 18 .h. The reaction. 
■ mixture, was filtered through celite .to: remove solid impurity 

15 was evaporated- and purified by flash: chromatography on .a, ■ ■ 

silica gel columfi (200 g) eluted with 3 :1, hexane:ethyr acetate . 
-to give 0.258. g of ..pure 3'-methyl-.l- (6-bromopyridin-2-yl) -lH-_^ 
pyrazolecarboxylic acid (12 .%)'. 

Thereafter; following previously described^ procedures the 
acid- chloride .of 3-methyl-l- (•6^bromopyridin-2-yl ) -IH- • " . -r/ 
■pyrazolecarbbxylic acid was coupled with 3-fluoro-4- ( (2-N-t-- . , 
butylsulfonaihidolphenyl) aniline, and t-butyl protecting giroup , 
r.emoved with 3^ef luxing, trif luoroacetic acid to obtain the ■ 
title, compound; LRMS (M+H) + m/z: 530. 

Example 187 

lM3-aitdho-4-chlorophehyl)-5-[(2'-aininosulfWl^^^ , 
tl. 1 ■ ] -biphen-4-yl) aminocarbonyl] tetrazole, trif luorpacetic 
■■' ■ • ■ "acid salf . ■ ■■■■ 

30 ■■ - •• "'■ : ■ ' ■ ' ' ■ ■'■ - 

The title compound Was prepared by the same method ■ 
described in. Example 174 . lHNMR(E«M$0-d6)6: 10.90 (s, IH) ; 8.02 
(d, IH); 7..78 (d, 1H);'7.62 (m-/ 2H); 7.55 (s , . IH) ; • 7 . 26-7. 34 .; 
(m/ 5H); 7.03 -(s, IH) ; 6.81 (d, IH) , .5 . 89 ■ (bs , 2H) High'; 
35 /resolution mas;s spectrum analys'is: cald 5d4. 0412, found 

.. 504.0411. > . , . , ■ . . •-. • 
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Bxanple 188 
1- (3-amino-4-chiorophenyl) -5- [ (4 • - (1- 
pyrrolidinocarbo nyl ) phenyl ) aminocarbop yl 1 t^Qti-ra y^g^i^ — 
trif luoroacetic acid salt 

The title compound was prepared by the same method 
described in Example 174. ^HNMR (DMSO-dg) 5 : 11 . 26 (bs, IH) ; 
7.80 (t, lH); 7.49.. (d, J= 11.0 Hz, IH) ; 7 . 42 (d, J= 8 . 4 Hz , 
IH) ; 7.40 (d, J= 8.1 Hz,lH) 7.04 (d, J= 2.6 Hz, IH) ; 6.79 (dd, 
J= 8.4 and 2.6 Hz, IH) ; 3.45 (t, J= 6.2Hz, 2H) , 3.40 (t, J= 
5.8 Hz, 2H) , 1.85 (m,4H). * ESI mass spectrum analysis m/z 
(relative intensity): 430.0- (M+H) + ; 452.0, (M+Na)-^. 

Exaixqple 189 

1- O-aminamethylphenyl) -5- [ (2 • -aminosulf onyl- [1, 1 • ] -biphen-4- 
yl) aminocarboriyll tetrazole, trif luoroacetic acid salt 

1- (3-cyanophenyl) -5- [2^'. - ( t-butylaminosulf pnyl- [1,1 • ] - 
. biphen-4-yl ) aminocarbonyl] tetrazole prepared as shovm in Part B 
of Example 24 (0.20 g,< -0.40 mmol) was dissolved, in 10 mL of 
EtOAc and lO mL of EtOH. TFA' (1 mL) and Palladium- oh carbon 
(10 ..%)^ were added. The mixturevwas" hydrogenated kt 30 psi for 
18 h. The reaction mixture was filtered through cell te and 
washed* with EtOAc. The filtrate was concentrated to a brown 
oil. It wajs dissolved in 5 mL of TFA and refluxed under N2 for 
30 mimutes . The solvent was removed In vacuo and the' resulting 
material was purified by reversed phase HPLG to. give '59 . 8 mg of 
the title compound with 98% purity. . ^HISIMR (DMSO-de ) 5: 11 . 54 (s , 
■IH) ; 8.25 (bs, 3H) ; 8.02 (d, J= 6 . 3 Hz , IH) ; '7 . 84 (bs , IH);- 
7.77 (t, J= 5.8 Hz, 2H); 7,72 (t, J= 6.9 Hz, 2H); 7.60 (m,. 2H),- 
7.39 (d, J = 8.8 Hz, 2H) , 7.32 (m, IH) , 7.31 (s, 2H) , 4.18, • 
(bs, 2H) . ESI mass spectrum analysis m/z (relative intensity):* 
450.2 (M+H, 100)>, - 

Example 190 

1- (3-aminomethylphenyl) -5- [ (2 • -axainosulf onyl-3-f luoro- [1, 1 • J - 
biphen-4-yl) aminocarbonyl] tetrazole, trif luoroacetic acid salt 
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The title compound was prepared by the same ; method . ' 
described in Example 189. iHNMR.OMSO-dg) 8: . 11.28 (s, IH); 8.23 . 
{bs, 3H)-; 7.99 (d, J= 6 . 6. Hz,. IH) ; 7 . 80 (bs , IH) ; ■ 7 . 70 (m, 2H) ; 
7.60 (m, 2H); 7.41 (s, 2H) ;• 7,31 ■ (d, J.= 9.5 Hz, 2H), 7:20 (d, 
J = 8.1 Hz, IH), 4.14, (m, 2H). ESI mass spectrum analysis m/z 
.(relative intensity): 467.9, (M+H, .100)*. • 

Bxanple 191 

1- ( 3-aininomethylpheiiyl) -5- [ (2 ' -aminosuif onyl- [1, 1 ' 1 -biphen-4- 
Yl)ai«dnocarbonyl]iJiddazole, trifluoroacetic acid salt 

Part A: A solution- of 3 -amino-benzpnitrile ( 6 . 3' g, . 53 . 4 mmol) 
in ethyl alcoholUSO mL) was- treated with, n-butyl glyoxylate 

mixture was concentrated at .reduced pressure . .The residue was.. ■. 
purified by f lash-chromatography . (hexane/ethyl .acetate, 1 : 1) 

- affording an imine. (4.0 g, 33.%) as a colorless oil. ESI mass , ^ 
spectrum analysis m/z (relative intensity) : 232 (M+H, 100) . 

Part- B- To 'the- solution of the im,ine f rom .part. A (1.6 g,, 6-.9. 
xnmol) in methyl alcohol. (10 nO.) was, added, potassium .carbonate ■ 
(1 9 g 13 .9 -minol) . and tosylmethyl isocyanate (2.3. g; 11. 8 • . 
Tnmol).' The solution was stirred for Ih at; rt, then solvent was- 
■ removed under reduced pressure. The. residue was treated wxth-. 
5 the saturated sodium chloride: solution and the .mixture was ;. 
extracted.with. methylene. chloride. .The organic extract-was 
•concentarted and tritjirated , with methyl alcohol: The 
...precipitate,.Vas,c^llected and dri .to^afford the . desired. ^ _ 
methyl 1- (3-cyanophenyl) -imidazple-5-carboxylate , (1.5 g,, 94%) 
0 ESI inass spectrum-Wlysis m/z (relative intensity) .: 227 (M+H; _ 

' 100) . ■ ■■ . ' ' 

Parte: A solution of (2 ' .-tert-butylaminosulf onyl- [1-1 ' -] - ■ 
. biphen-4^yl)amine (3.5 mmol) ■ in ' methylene chloride (3 mL)- was 
5 treated dropwise with AlMe3 ., (2tt in hexanes, 1 . 8 mL, 3 . 5 mmol) . 

- The resultant reaction mixture .was stirred for OvSh at rt, then 
treated with the product from part B,(0:16 g, 0.7 mmoL) and ■ 

. allowed to stir for 18h. .The mixture was- carefully quenched 
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with 10% HCl, extracted with methylene chloride, dried over 
magriesiiiin sulfate and concentrated. Purification by flash 
chromatography (methanol /methylene ch loride /,-l : 9) a ffr>-rri^ rl the 
, rmip ]- Qd amide coiupouna {u . z^ g, 28%). . ESl' mass spectrum 
analysis m/z (relative intensity) : 500 (m'', 100) . Reduction of 
the benzonitrile to the benzylamine followed by standard HPLG 
purification protocols via methods, previously described - . 
• afforded pure titled compound as colorless crystals, 
' ^HNMR(CD30D)5: 8.61 (bs, IH) , 8.14 (bs, IH) , 8.09 (dd, J = 

7.7Hz, IH), 7.65-7.50 (m, 12H), 7.40 (dd, J= 8.8Hz, 2H), 7\32 
(dd, j = 7.3Hz, IH), 4 . 91 J s/ 3H) ppm : ESI mass\ spectrum 
analysis m/z (relative intensity) .* 448.2 (M+H, . 100 ) .. - - 

Exainple 192. 

1- (3-aminomethylphenyl) -r5- [ (2 ' -methylsulf onylmethyl- [1; 1 ' ] - 
biphen-4-yl) aminocarbonyl] ijnidazole, trif luoroacetic acid salt 

The title compound was prepared in a similar manner to 
Example 197.,: ^HNMR (CDaOD) 5 : 8.57 (s/ IH), 8.15"(m, 2H),-7:72-' ^ 
7.58 (m, 12H),.7.40 (m,* 3H),, 4.22 ( s / 2H0 , ' 2 . 72 M s , 3H)ppm. ESI 
mass spectrum analysis m/z (relative intensity) : 447 (M+H, 
100) . . . ^ ' .* 

Example 193 

1- (3-ainidinophenyl) -5- [ (2 ' -aminosulf onyl tlr 1 ' ] r:biphen-4- 
yl)a2ninocarbonyl] imidazole, trif luoroacetic acid salt 

The benzonitrile obtained in part C -in .Example 197 was . 
subjected to the Pinner-amidine reaction protocol and further 
purified via methods described- previously to obtain the title - 
compound as colorless crystals.- ESI mass spectrum analysis m/z 
(relative intensity) : ^HNMR (CD3OD) 5 ; 8 . 76^ (s,/lH) , 8 .21^ (s, - 
IH) , 8.07 .(d, J = 7.7Hz,: IH) , 7.98 (d, *J = 8.4Hz, IH) , 7.89 (d,' 
J = 8.4Hz, IHO, 7.79 (t, J = 7.7Hz, IH) , 7.59 (m, 3H) , 7.50 (t, 
J = 7.7Hz, IH), 7.38.(d, J =.8.5Hz, 2H) , 7.30 (d, J = 8.7Hz, 
lH)ppm. ESI mass spectrum analysis m/z (relative intensity) 
461.2 (M+H, 100) . ^ 

211 
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Exanple 194 

1-13- (methylaminomethyDphenyl] -5- [ (2 • -aininosul£onyl-3-f luoro- 
tl, 1- ] -biphen-4-yl)aininocarbonyl] -3-inethylpyrazole, 

trifluorokcetic acid salt 

: part a!, preparation Of ethyl 'r ^ 
aminomethyl) phenyl 1.3 -methylpyrazolecar^^ ^ f _ . ^ 

TO a solution of i. 52 g,(5.14 nunol) of ethyl l-['3- ' 
("axninomethyl)phenyl]-3-n.ethylpyrazolecarboxylate: hydrochlorxde 
- in 10 'mL. of THF under was ■ added l .. 4 9 g (14 .7 imuoD.vof 
triethylamine and 1.35 g. ^6 . 17 :M1) di-t-butyl dicar^^^^ 
The mixture was allowed to stir at room temperature for 16 , 

— i^j^H^je^ian — 

With 25 mL ether three times ; l^e : combined organiQ^ 
were dried- over -MgSO. and- the solvent evaporated to gxye the 
■ desired product (1.85 g, 74%) as a^ white solid. ■ HNMR(CDCl3)5: 
7.34 (m„ ^H),; 6.81 (s, ,1H).; ,4:87 Ib's;- IH) ; 4.37. ^, J -^7, 
2m ;;-4.22 (q, a^=.7, 2H) ;.:2.:35 (s, 3hV; l.^ 9H).; 4.24 (t, 

•■20 ' j'-= 7-, -^H)-, ■ • ■ . ■ ■ : ; ■ , , • -. ■ ^ : - ' '■■ 

: .'part preparation of ethyl l-[3- • 
,\ methyl'aminomethyi)phenyl]-3-methylpyrazolecarboxylate ■ 

• TO a. solution of 1^ 85- g (5.15 mmol) of ethyl ' 1- [3- (N-t- . 
butoxycarbonyXaminom-ethyl ) phenyl i:,3-methylp^^^^^^ 
•in 10 mL of THF under N. was added 0 , 15..g , (5 . 88 mmol) Pf 95% 
.sodium hydride-.; After,! hour, the gas evolution ceased and ^ 
0 83 g (5 :88 mmol.) 'Of methyl iodide, was added . . The mixture was 
allowed to. stir at "room temperature" for 16 hours. Water (25 ■ 
^) was added and the mixture Was extracted, with 25 mL ether 
three times. The combined organic extracts were- dried over _ 
. MgSO, and the solvent evaporated and then chromatographed with 
20%-.EtOAc/hexanes on, silica to give the desired product. (0.52 
n 77%V as a white- solid. An additional 0.83 g of no.n- .. 

. 7.46 (m, IH) ; 7.30 ■(m,-'3Hl; -6,81 , = „ IH) , 4,47" (b s, ' 2H) ; 4.22 
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(q, J = 7, 2H); 2.83 (b m, 3H) ; 2 . 34 ( s , 3H) ; 1 . 47 '^(b s , 9H) ; 
1.23 (t, J = 7, 3H) . 

_ Part P- rQpar - a r Lluii ol 1- L 3 - (N- t-butoxycarbonyl-N- ■ 

me t hyl ami noma thyl) phenyl] -3-methylpyrazoIecarboxylic acid. 

To a solution of. 0.52 g (1.39 mmol) of ethyl l-[3-(N-t- 
butoxycarbonyl-N-methylaminomethyl ) phenyl ] r3 -misthylpyrazple- : 
carboxylate in 5 mL .of THF was added 1 . 4 mL (1.4 mmol ) of IM 
aqueous lithium hydroxide. The mixture was allowed to stir at 
room temperature for 6 hours. Water (10 mL) was added and the 
mixture was extracted with ,25 mL ether twice. The aqueous,. ' 
layer was acidified with IN HCl to pH 4 and . extracted with 25 - 
mL ether three times. The combined organic layers . from. the • 
second set of extractions were dried over MgSO^ . and the solvent 

evaporated to give the desired product .( 0 . 35 g,:.74%) as.- a, white 
solid. /^HIsny[R{CDCl3)5: 7:38 (m/ 4H) 6.87 (s, iH); 4.46 (b s/^ 
2H) ; 2.83 (b m, 3H) , 2.37 Cs, 3H), 1.46 (bs, 9H). 

Part D. Preparation of 1- [3- (methylaminomethyl) phenyl] -5- [ (2 • - 
aminosulfonyl-3 -f luoro- [1, 1 • ] -biphen-4-yl) aminocarbonyl] -3- 
(methyl)pyra2olecarboxamide, trif luoroacetic acid salt. 

To a solution of, 1- [3- (N- t-butoxycarbonyl-N- , 

methylaminomethyl ) phenyl] -3 -methylpyrazolecarbo'xylic acid 
(0.176 g, 0.509 mmol) in 10 mL of CH2CI2 was: added lOfiL of DMF 

and oxalyl chloride (97 mg, 0.763 mmol) . The solution was 
allowed to stir for 1.5 hours under Ar and then solvent was 
evaporated under high vacuum. The resulting solid was 
redissolved in 10 mL and triethylamine (0.15 g, 1.53. mmol) and 
2 ' - (t-butylaminosulfonyl) -3-f luoro- [1, 1 • ] -biphenyl .(0.172 g, 
0.534 mmol) were added. After stirring for 16 hours under Ar, 
the* reaction mixture was added to water, and extracted with 
ethyl acetate.. The solvent, was evaporated and the mixture was 
dissolved in 5 mL of TFA. This solution was heated to 50^*0 for 
4 hours, cooled to room temperature and the solvent evaporated. 
The crude benzylamine was purified by HPLC (C18 reversed phase) 
eluting with 0.5% TFA in H2O/CH3CN to give 60'mg (1,9%) of the 
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desired salt. ^HNMR (DMSO-de) 8:- 8 ,75 ■ (bf s , 2H) ; 8.00 (m, IH) ; 
7.63-7.15 (m,. 10H);.6.94 (s, IH)-; 4 . 15 . (b t, J- 6 , 2H) ; 2, 54 

. J = 5^ .2H) ; 2.45 (s, 3H) . ESI mass sp.ectrum analysis m/z 
(relative intensity) :. 494.1' (M+H, ' 100) . ' . ' . • ■ 

; . Example .195 
1- [3. (methylaminomethyl)phenYll -5- [ (2 • -methylsulf onyl-3-f lupro- 
Ii; 1 ■ 1 -biphen-4-yl) aadnocarbonyll'-S-niethylpyrazple, 
trifliioroacetic acid salt 



10 



, - .. . To a sblutibn of 'l-[i- (N- t-butO'Q^^ 

methylami-nomethyl) phenyl] -3-methylpyrazolecarboxylic acid 
(0.176;g', 0.509. imol) in 10 niL of CH^Cl^ was added. 10|lL of DMF 

.I^^and-exa^yJ ^^RIora^ 

15 allowed to stir for 1.5 'hours under Ar. and then solvent was , 
evaporated under- high vacuum. ' .The resulting- solid was 
■ redissolved in 10 mL and triethylamine (0-15 g, 1.53 mmol) and 
2'-(methylsulfonyl)-3-fluoro-[i:i'']-biphenyl (0.172 g, 0.534 
. itonol)- were added. After stirring for .16 . hours under Ar, the , 
reaction, mixture- was ' added to water and extracted with ethyl 
acetate. The- sblvent was evaporated and' the mixture was 
dissolved in 5 mL- of TFA. This solution was heated 'to 50°C for 
4 hours, cooled to room timpetature and the solvent evaporated. 
The crude benzylamine was purified by HPLC ICIS reversed .phase) 
eluting with .0:5%. TFA in H2O/CH3CN to give . 140 mg- (45%) of the 
desired. salt. '^HNMRlDMSO-de) 5: 8.76 (br s,. 2H) ; 8.06 (dd," J = 
8 1 IH); 7.77-7.61 (m, :4H) ; 7 .52-7 . 31 .(m, 5H); 7.19 .(dd,. J - 
s!..- 1.5>. lH);..6;a5-:(s;-. IH) ; 4.17, (bt, J =; 6, 2H) ; 2 . 90 ^ (s„ 3H) ; 
2 .-54 . (t,- J ■= -5, 2H) r-2 .29 (s, 3H) . ESI mass.. spectrum analysis 
m/z (relative ihtehsity) :■ 492 .2- (M+H) . . . 
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Example 196 " •' . 

l- (3-andnomethylphenyl) -5- [ (2 ' -methylsulf onyl- [i. 1' ] -biphen-4■ 
yl)aminocarbonyl] -4-methoxy-3-trif luoromethyl pyrazole, 
. trifiuoroacetic acid salt 

Part A. To i-:(3-cyanophenyl)-4-methoxy-3- 

trifluoromethylpyrazole carboxylic acid (0.69 g,2 .2. mmol) was 

. - ■ 214 •• 
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added CH2CI2 (15 itiL) , oxalyl chloride (0.27 mL., 3 . 1' mmol) , and 
three drops of DMF. The reaction was- stirred for 2h, The 
solvents were removed and fresh CH2CI 2 (15 mL) , 4-broTno- ^n t 1 i no 
f O,3Q y; 2.2 mmoi) and DMAP" (0.68 g;5.5 mmol) were added and the 
reaction was stirred 18h. Dilution with CH2CI2, followed' by 
washing successively with IN HCl; saturated NaHCOs, brine, 
drying (MgS04) and recrystallization with CH2Cl2/hexanes 
afforded 0.5 g (48%) pure product' and 0.43 g from 
filtrate. lHNMR(CDCl3) 6:. 8 . 90 (s, IH) , 7.79 (m,2H), 7.72 (dd, J 
= 1.83,6.96H2,1H) , 7,63 (t, J = 8 . 06Hz /IH) , 7 . 46 -( s> 4H) * 4 . 15 
(s,3H)ppm; ESI mass spectrum analysis m/z (relative intensity): 
4827484 (M+H,: 100) . • • ' 

Part B To the bromo compound (0.4 g, 0.86 mmol) from Part A ^ 
was added 2-thiomethyl phenylboronic acid (b..l8 g; 1.1 mmol), 2M 
Na2G03 (1 mL) , toluene (15 mL) , and ethanol (15 mL) . - The 

mixture was degassed arid tetrakistriphenylphosphine palladium 
(0) (40 mg). was added and the reaction was heated to reflux 
ISh. The reaction, was cooled, filtered, concentrated, and 
extracted with ethyl acetate and "dried (MgS04) . The compound 
was purified by chromatography on. silica gel eluting with (4:1) 
hexanes/ethyl acetate to afford 0*195 g (46%) yellow solid. 
•lHNMR.(CDCl3)5: 8.95 (s,lH)„ 7.80 (m, 3H) , • 7 . 63 ( d, J = 

8.42Hz,2H) , 7..61^ (m,lH) , 7.44 (d, J= 8.43Hz,2H), 7.34 
(m,2H),7.20 (m,/2H), 4,15 (s,3H), 2 . 37. ( s , 3H) ppra . 

Part C To the product • ( 0 . 19 g, 0 . 37 mmol ) of Part B in CH2CI2 
(15 mL) , cooled to O^C, m^chloroperbenzoic acid (0.33 g, 1.1 
mmol) was -added. The reaction warmed to ambient , temperature 
overnight . The reaction- was washed with water, 
sodium bisulfite solution, NaHCOs £^d dried (MgS04) . The 
compound was purified by chromatography oh silica gel eluting 
with (1:1) hexanes/ethyl acetate to afford 0.192 g (95%) yellow 
solid. ifINMR(CDCl3)6: 9.02 (s,lH), 8.24 (dd, J = 1.46,- 

7.69Hz,lH), 7.80 (m,3H), 7.66 (d> J= 8 . O6H2 , 2H) , 7 . 65 (m, 3H) , 
7.49 (d, J = 8.79H2,2H), 7.37 (dd, J = 1.46,7.69Hz, IH) , 4.18 
(s,3H), 2,68 (s,3H); ESI mass spectrum analysis m/z (relative 
intensity) : '563 (M+Na, 100) . 
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Part D The product of Part C was hydrogenated in EtOH/TFA with 
10% .palladium on carbon catalyst at 50 psi for 24h. 
Purification by. reverse phase HPLC and freeze-drying. afforded 
the title compound 0.16 g(69..6%), lHNMR(DMSO-d6).8: ll'.ll 
(S,1H), 8.25 (brd s,2H), 8.10 (d, J= 8.06Hz /iH) , 7.77 (s+d,J 
= 8.79Hz,2H), 7.69 (s+d, J = 7 . 32HzV3H) , 7 . 60 (s+m, 3H) , 7 ■ 41 
.(m,3H), 4.15 (brds,2H); 3.95 (s,3H)- 2.88 (s,3H> ppm; HRMS , 
545 147037' (calc'd) , 545.146284 (obs.) ; Elemental, analysis 
calc-d for C26H23F3N404S(TFA)(H20);i.3: C : 49 . 31 , H: 3 . 93 , la : 8 . 22 , 

found C:49..46,H:3.62,N:8.09. . ' 

Exjanple 197 



, pyrrolidinocarbonyDphenyl) aminocarbonyl] -3- 
trifluoromethylpyrazole, trif luoroacetic acid salt 

Par t A . To 1 -. ( 3 - cyanophenyl ) - 3 - tri f luoromethylpyrazole 
• carboxylic acid- (0;29 g,.1.0..mmol), in CH2CI2 (40 mL) was added 
oxalyi:chloride',(0.135 mLvl.6 nimbi) and sevei^^ drops DMF. The 
reaction. was stirred for 2hv then concentrated. .To the acid ^ 
chloride was .added fresh CH2CI2 (40 mL) , 2-f luoro-4- (N- .. ■ . . . ' 
pyrrolidiriocarboriyl ) aniline (0., 22 g,l mmol). and DMAP .(0.32 ' 
g,-2:6 mmol) and- the reaction was stirred 18h. The. reaction was 
washed success.ively with IN HCl, NaHCOa, and dried (MgS04) - 
The compound was purified by chromatography on silica gel 
;■" eluting with (1:1.5) hescanes/ethyl ! acetate' to afford 0.345 g 
.(71%).... .iHP©JCDCl3)5: 9. 03 (s. lH)-, 7 . 86 (m, 4H) , . 7 . 63 (t"7 '= ' 
8. 05Hz, IH), -7 ,.55 (s, IH) , 7 : 21' (t,. J,= 8.05Hz,, 2H), 

D 3.43 {t,.J= 6.59Hz:,'2H)> 2 . 02 (q,- J =• 6 .22Hi , 2H) , 1.92; (q,J = 
6.22Hz, 2H) ppm; ESI mass spectrum analysis m/z (relative . 
. intensity): 472.1 (M+H)*, 494 (M+Na)+. - 

Part B. The product of Part A was hydrogenated in EtOH/TFA ■ 
5 with 10% palladium on carbon catalyst 'at 50 psi for 24h.^ 

Purification by reverse phase :hplC and freeze-drying afforded 
0.34 g (80%) product. lHNMR(DMSO-d6)8: 10.8 (s,lH), 8.23■ 
(s,2H), 7.72 (m+d,J = 8..06Hz,3H), 7.59 (mv3H), 7.49 (dd,J = 
- - 216 ■ 
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1.84, 11. 36Hz, IH), 7.39 (dd/J = 8 . 06 , 1 . 83Hz , IH) , 4.15 '(q,J = 
5.86Hz,2H)-, 3.47 (t,J = 6.6Hz,2H), 3.42 (t,J = 6.2Hz,2H), 1.89. 
(in,4H)ppin; ESI mass spectriun analysis m/z :, 4 76 . 2 (M+ H ) +; 
. Klempntal analynia c alc ' d lor C23H21F4N5O2 (TFA) (H2O) 0 . 5 : 
C:50.17,H:3.87,N:11.70, found C : 50 . 05 , H: 3 . 87, N: 11 . 43 

E3cainple 198 

1- O-aminomethylphenyl) -5- [ (3-f luoro-4- (N-pyrrolidinocarbonyl) 
phenyl ) aminocarboiiyl 1 - 3 - trif luorcwne thylpyirazolo , 
trif luoroacetic acid salt 

Part . A. ' 1-^ {3-Cyanophenyl) -3-trif luoromethylpyrazole carboxylic 
acid and 3-f luoro-4-.(N-carbonylpyrrolidino) aniline were coupled 
via the acid chloride as in the previous Example in 81% yield, 
.lHNMR(CDCl3) 5 10.01 (s,lH), 7.79 (m,4H)., 7.61 -(t, J = 

7.69Hz,lH), 7.16 (dd,j;= 1 . 84 , 10 . 99Hz , IH) , 7.06'(t, J= 
8.06Hz,lH) , 6.93 (dd, J = 1 . 83 , 8 . 05Hz , IH) , 3.68^ (t, J'=6.59H2, 
2H), 3.34 (t, J.= 6.59Hz, 2H), 2.00 (q,- J = 6 . 59Hz , 2H) , 1 . 94 (q, 
J =' 6.59H2, 2H)ppm; ESI, mass spectrum analysis m/z' (relative 
intensity): 472.1 (M+H) 494 ■ (M+Na) . . . • . : 

Part B. The product of Part, A was hydrogenated in EtOH/TFA ■ 
with 10% palladium on carbon catalyst at 50 psi for 24h.. 
Purification by reverse, phase HPLC and freeze-dryirig afforded 
0.38 g (84%) product. ^HNMR (DMSO-de ) 5: 11 . 07 (s,lH)," 8.24 ' 
(s,2H), 7.73 (m,3H), 7.63 (m,3H), 7.50 (m,2H)*, 4.16 (d, 
j=5.49H2, .2H), 3.47. (t, J = 6.23Hz,2H), 3.23 (t,J = 6 . 23H2 , 2H) *. 
1.89 (m,4H) ppm;, HRMS 476.17 0963 (calc'd), 47 6.. 171044 (obs.); 
Elemental Analysis calc'd for C23H21F4N5O2 (TFA) (H2O) 0 . 5 : 
C:50.17,H:3.87,N:11.70, f ound. G : 50 . I7 , H : 3 . 85 , N: 11 . 48 . 

Example 199 

1- O-aminomethylphenyl) -5- [ (2 • -siilf onylmethyl- [1,1 • ] -biphen-4- • 
yl) aminocarbonyl] -3-trif luoromethyl-pyrazole, trif luoroacetic 

acid salt 

1- {3-Cyanophenyl-) -5- [ (2 ' -sulf onylmethyl- [ 1 , 1 ' ] -biphen-4- 
yl) aminocarbonyl] -3-trif iuoromethylrpyrazole (synthesis 
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previously described) was- hydrogenated in EtOH/TFA with 10% _ 
palladium on carbon catalyst at 50 psi for 24h. Purification by 
reverse phase HPlic and freeze-drying afforded the title 
compound. ^HNMR (DMSO-de) 5: 10.92 (s , IH) ;-8724 - (bd s , 2H) , 8 . 10 
(d, , J = 7.69HZV1H) , 7.79 (m,fiH) , 7 . 60 ,(m, 3H) , . 7 .41 (s+d, J = 
8.79Hz,3H), 4.17 (q, J = 5 . 12Hz , 2H) , 2.85 (s,3H)ppm, HRMS 
515..136472 (calc'd) , 515^137193 (obs) . 

• ' Excuqple 200 

1- O-aminomethylphenyl) -5- [ (2 ' -aminosulf onyi-3-f luoro- [1,1 • ] 
biphen-4-yl) aminocarbonyl] -3-trif luoromethyl-pyrazole, 
. trifluoroacetic acid salt 

...PattSA~5:;:=l^.(3S;Cyanopheny/li^^ 
.acid and r- (2 ' -'Certbutylaminosulfpnyl-.[l, 1 ' ]-3- , " . 

fluorobiphenylahiline were coupled via the acid chloride as, ,. 
in previous Examples in 76% yield. iHNMR (CPCI3) S: 8-.31. (t; J = 
8.43Hz, IH) , 8 .18 (dd, J = 1 . 47 , 7 . 69Hz, IH) , 8^04 ^(s , IH) , 7 i 88 (d, 
J = 1.46Hz, IH)-, 7 .-83 : {m, 2H) , 7.68 (d, J =. 8 . P6H2, IH) , 7 . 62, 
(m,2H) , '7 .42 (dd, J = 1. 83 , 11.72Hz;, IH) ; 7 .'29 {d, J =' 
1.47Hz;lH)' 7.22, (m,2H) ,3.69 (s,lH) ,1.07 (s.^mppm; ESI mass 
spectrum analysis iti/z . (relative^ intensity) : , 607 . 9 (M+Na, 100) . , 

Part B. The product of Part A was refluxed iri-TFA for 30 ■ •, 
minutes then 'hydrogenated in EtOH/TFA with 10% palladium on '. 
carbon catalyst at 50 psi for 2 4h and then with platinum (ID / 
•oxide catalyst at 50 psi for 24h.. 'Purificatibn :by , reverse 

.phase HPLC and,. freeze-drying afforded O^ie- g (44%)product 

lHNMR(DMS0-d6) 5:- 10 .71 (s, IH) , ■ 8.24 (bd^s.,2H), 8.05 (dd,. J = , 
1.47^ 6. 96HzaH), 7.74 (S,1H); 7.69 (s , IH) , . 7 .66 (m, 6H) , 7 . 43 . 
(s,2H),7.35 .(m,2H) ,-7.23 (d,J = 8.42Hz,lH), 4.16 (q, J = 
5.49Hz;2H)ppm;, ESMS. 534.1 (M+H) ; Elemental Analysis calc'd for 
C24H19F4N5O3S (TFA) 1 . 1 (H2O) 0 ; 6 : C : 46 . 99 , H: 3 . 21, NflO': 46 , found 
C:47.06,H:2'.86,N:'10.3.7. ' ' ' 

ExasKples 201 and 202 
1- (3 -aminamethylphenyl) -5- 1 ( 5- ( 2 • -aminosulf onylphenyl ) - [ 1, 6- 
dihydro] pyriinid-2 -yl ) aminocarbonyll -3 - trif iuoromethyl-pyrazole. 
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trifluoaroacetic acid, salt and 1- (3-aminometliylphenyl) -5- [ (5- 
( 2 • -aminosulf onylphenyl ) pyriiiLLd-2 -yl ) aminbcarbonyl ] -3 - 
trifluoromethyl-pyxazole, trif luoroacef^? ^r^r\ nnVI— — 



1- (3-Cyandphenyl).^5- [ (5r- (2 • - tertbiitylaminosulf onylphenyl - 
4-yl) pyrimid-2-yl) aminocarbonyl] -3-trif luoro-methyl pyrazole 
..(0.3 g,p.5 nunol) (synthesis previously described) was 
hydrogenated in .ethanol/acetic . acid for ^24h at 40 psi',' first- 
with 10% palladium on carbon and 'then with added platinum .(II) 
oxide. The reaction was filtered, concentrated/ -and refluxed 
in TFA for 30 minutes. Purification* by reverse phase HPLCand^ 
freeze-drying afforded small amounts of two products. The' 
dihydro-compound was the first product obtained .(64.5 mg) . 
lHNMR(DMSO-d6)5: 9.76 (s,lH), 9.10 (s,lH), 8.22 (brd, 2H) ,; • 7 . 95" 
(dd,J = i.i0,-7.69Hz,, IH)-; 7..65*(s,lH)-, 7.61 (m, 5H) , 7.49. . 
(s,2H), 7.41 (dd, J = 1.46, 7.32Hz, IH), 7,19 (s,lH), 6.10.(d, J 
= 4:40Hz,lH) , 4.22 (s , 2H) , 4 . IS. (q, J-= 5.86Hz,2H)ppm; HRMS .\ 
520.13786.9 (calc;d); 520.138256 (obs) ; Elemental. Analysis 
'calc^d.for G22H2oF3N703S'(TFA) 2 :• C : 41 .77 , H : 2 . 97 , N : 13 . 12 , found *. 
C:-41.98,h':3 .,02,N:12.,97. The second product was the pyrimidyl ^ ^ 
analog, iRNMR (DMSO-de) 5: 11,61 (s,lH) , 8.66 (s,2H) ,8.24^ 
(brd,2H), 8.08 (dd, J = 2 .20 , 6 ;'95Hz , IH) , 7 :73-(m, 4H) , '7 . 60 " 
(m,5H), 7,48 {m,lH); 4.16 {m,2H); HRMS 518 .122219 (calc 'd), • 
,518.122803 (obs); Elemental Analysis calc'd for 
C22Hi8F3N703S(TFA)l.'3 (H2O) C : 43 . 79 , H : 3 . 03 , N : 14 . 53 , found 
C:43.92,H.:;2.99,.N:14.37. 

Cxan^le 203 

1- (3- (2 • -ethylaminophenyl) -5- [ (2 » -aminosulf onyl- [1, 1 • ] -Siphen- 
4-yl) aminocarbonyl] -3 -trifluorcmethyl pyrazole, trif luoroacetic 

acid salt. - 

Part A. To 1- (3-cyanophenyl) -5-hydroxymethyl-3- 
trifluoromethyl pyrazole (1.8 g, 6.7 mmol) in DMF (12 mL) was 
added tert-butyldimethylsilylchloride (1 g, 7.1 mmol) and 
imidazole (0.94 g, 13. 8 mmol) . The reaction was stirred for 
3h, then partitioned between ethyl acetate and water,. 
Extraction with ethyl acetate/ drying .(MgS04) and purification 
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by chromatography on .silica gel dluting . with (4:.l) : ■ 
• hexanes/ethyl; acetate. to afford 1 ; 88 g . (■73%), . , ' . 

Part B. /to the product of Part A (0,4- g, l.O .mmol:) in THF (15 
niL) at oOc: was, added methyl -magnesium chloride (0.9 mL, 2.6 
mmol): and the reaction was stirred at ambient temperature .for 
2h.; After.:.cooling to 0OC,:;methandl (25 mL) and then sodium . ; 
. borohydride (0 .2 g, 5 mmoD- were added and the reaction was' 
stirred for Ih. ' The reaction Was queriched with water, filtered 
and concentrated. .The: residue was extracted into ethyl acetate 
'and dried (MgS04) : „ The crude ;pii; was- dissolved in CH2CI2, ' 
' cooled to OOC and ditert-butylcarbamate .(0.23 g, 1.1 itimol) and 
, triethylamine(0,15 mL)- were added. The reaction was stirred, . : 
^Bh-^then^^was Eed^^efeisatui^ted^^ 
' dried ,(MgS04) . The crude material was dissolved in .TI|? ,fna . 
tetrabutylammonium.fluoride WTHF(1.46 mL) ' was added.: " The. 
reaction stirred for 3h; then concentrated. The residue was 
dissolved in CH2CI2 - ' and washed with water ; brine and dried 

■ :(MgS64) . ' Purification by chromatography on' silica gel elutina;. 
with (2:1) hexanes/ethyl acetate afforded 0.187 g (47%) . , , ' .. 

. iHNMR(CIX:l3) 5:7.58 (sUH). 7.47 (m.^^^^^ 6,7a 
(s,iH), 4:92 (bd,aH).,;4..78 (m.lH),: 4..65.(m,2H), 2.91 (bd,iH), 
1.49"(dv.. J = 6.96H2,3H) , 1.40 (s>9H)' ppni; MS ESr mass spectrum^ 
analysis m/z (relative intensity) : 407.. 8 (M^Na, 100). . ; 

.part g: to the^product of Part B (o'.17 g, 0.44 mmol) in. •; 
/ acetonitrile (5 mL) at OOc. was added' a few, crystals of 1 .. . 

- ruthenium (III) chloride.and aqueous solution of sodium . 
.• pefiodinate (0-.2. g, 0.9 mmol) . The reaction was stirred IS.h, 
then ' filtered, and concentrated.. . The. aqueous- residue was ■. . : . 

■ extracted. with ethyl acetate and dried (MgS04). ESI (-ve) mass 
spectrum analysis .m/z .(relative intensity) : 398 (M-H, 100) .. 

Part D: To the product of Part C (O.IT g,0V4 mmol) and^- 
bromoanilirie (0.073 g,0..4 mmol) in CH2CI2 (5 mL), was added 1- 
" ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (0.11 
g 0 57 mmol). The reaction was stirred IBh, then washed with, 
water, brine and dried (MgS04) • Filtration through a plug of. 
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silica gel eluting with (1:1) hexanes /ethyl acetate afforded 
0.148 g of a white foam. ESI mass spectrum analysis m/z 
(relative intensity) : 575-577 (M+Na)t: 

. Part E. The .product ; of Part D (0.14 g/0.26 mmol) was coupled 
to 2- tei^t-butylsulf onamide phenyl boronic acid by standard 
Suzuki procedure. The crude product of this reaction was . 
heated to reflux. in TFA for 20 minutes. Purification by 
reverse phase HPLC and f reeze-drying afforded 77 mg product 
(46%)/. ^HNMR(DMSO-d6)5: 10.86 (s/lH), 8.32 (brd, 2H) , 8.04 ^ 

(dd,.j=7.69,1.42Hz,lH) ,^7.76 (s,lH), 7 . 68 (d/ j = 8 . 42Hz , 2H) , 7.67 
.(m,6H).' 7.39'(d, J = 8.79Hz,2H), 7'.32 (dd, J =.9, 1.32Hz, IH), 
7.29 (s,2H), 4 .56 (m, IH) / 1.52 (d, J = -6.96Hz/3H)ppm; HRMS 
530.147371 (cai-'d) , 53G.148939 (obs)' ; Elemental Analysis 
calc ' d for C25H22F3N503'S (TFA) 1.1: C : 49 . 88 , H : 3 , 55 , N : 10 .69 , found 

C:49.49,H:3 .49,N:10.60.- 

Kxample 204 

, 1- [3- (1- (N-auDrpholinp) iinino)phenyll-5- [ (2 r-Eooinosulf 
f luoro- [1, 1 ' ] -biphen-4-yl) aminocarbonyl] -3- 
triflupromethylpyx-azole, trlfluoroacetlc acid salt* 

To 1- (3-cyanophenyl) -5" [ (2 • - tert-butylaminosulf onyl-3- 
fluoro- [1,1*] -biphen-4-yl) aminocarbonyl]\-3-trif luoromethyl 
pyrazole { 0 . 23; g, 0 . 39 mmol ) in (2:1) CHCls/MeOH (30 mL) at O^C 

was bubbled HCl. gas for 15 minutes. ' The flask was sealed-^ and 
placed in the refrigerator for 18h. The solvent was removed 
and mo rpho line -(0.2 mL) and fresh methanol were. added. The 
reaction was stoppered and stirred for 48h. The solvent was 
removed and the residue was heated to reflux in TFA for 15 
minutes. Purification by reverse phase HPLC and f reeze-drying 
afforded 0.146 g product (51%) . iHNMR (DMSO-dg ) 5: 10. 70 {s,lH)', 
9.69 (s,lH), 9.32 (s,lH), 8 . 05, (cJd/ j =6 . 96 , 2 . 20Hz. IH) , 7.94 
('s,lH), 7.89 (d,J = 8. P5Hz, lH)/7.80 (m,2H), 7.65 (m,3H), 7.42 
(s,2H), 7.35 (d> J = 8.50Hz, 2H), 7.23 (d, J= 9 . 52Hz , IH) , ' 3 . 81 
(bs, 2H) 3 .74 (bd s/2H)„ 3.56 (bd-s,2H), 3 . 32 . (bd s ;2H) ppm; 
ESMS 616.9 (M+H) . Elemental Analysis calc'd for 
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C28H24F4N604S (TFA)1.1- (H20)i;2: C : 47 , 50 , H: 3 . 63 , N: 11 . Oi, . f ound 
■, C:47.39;H:3.28,N:10.:69;- ■ ' ■ . / 

Exas^le 205 

5 i-(3-aminpmothylphenyl)-5-[2T(2'-ajiu.nosiilfonyl.-[l/l'^ 

yl)-l-hydro3cyethyll-3 trifluoromethyl^pyrazole, trif luproacetic 

.'■ 'acid ; salt - - j ' 



10 



Part A. To l-O-cyanophenyD-S-trifluoromethylpyrazole-S- 
carbokylic acid (I g, 3.6mmol) in CH2GI2 (40 mL) Was added 
oxalyl =chloride.:(.0.4 mL, 4 .9 inmolO .•and:several, drops ofj^^ V 
' The reaction was stirred for. 3h, -then the solvent was removed ■ . 
in vdcuo. in a separate flask; , dibromoethane (O.l mL) was 
^;:^s;r^d^ia=t^;;aptsi^^t^ 

15 mixture was heated- to reflux for 5 minutes ,. then cooled to QOC; 
•and.4-bromo-benzylbromide' (i.l g, 4.3. mmol) in THF (5 mL) was 
add^d slowly over o;5h. The reaction was kept at .QOc for 3h, 
then cannulated into ...a mixture of CuGN (0.38 g ,4,3 mmol), LiCl 
. .C0.36 g, 8. 5 mmol) .^d THF (10 mL) : at -780c..' The , reaction yas . 

20" warmed to -2:t)0e for ; 5 minutes,' then recooled to-780c. The'. 

. solid, acid chloride, was .suspended iri -THF (20 mL) and added, to- 
the above cold mixture., The reaction was allowed to slowly 

"■ ■ .warm to room temperature ;•■ then, filtered and concentrated. 

/ Purification by chromatography on- silica gei.eluting with (2:1) 

25 hexanes/ethyl acetate .afforded' 0.55 g (37%) white foam. MS 
(ESI), ,:m/z= 433'. 9-432' (M-H).-*-... , ; •. •' 

. ..Part- B. , The.prpduct ..ofJP^^ A (0..53 g, 1.2 mmol) .was coupled 
by standard Suzuki procedures -to 2-.tert-butyiaminosulfonyl- 
30 phenyl :b6ronic acid (0:39 g/ 1.7^mmol) .. Purification by • 

. chromatography on sili'ca gel e.luting with (4:1) hexanes/ethyl 
acetate. afforded 0.32g- (46%) the keto-hitrile coupled product. 
MS (ESI) m/z= 5.65 (M-H)+-. ' 

35 Parte. To .the product from Part B (0 . 05. g, 0 . 08 mmol) was 

added CH2CI2 (lOmL) and teW-N-butylammpriium -bbrohydride (0..GB' 
•g, 0.31 mmol) and the mixture was heated to reflipc ISh.' The 
solvent was removed and replaced with 10% HCl and heated to 
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reflux for Ih. The reaction was cooled, ■ extracted with, diethyl 
. ether, basefied with 50% NaOH, extracted with ethyl * acetate and 
dried (MgS04) . The diethyl ether layer -contained tert-but^/l 



_ protectp ri i n torm e diaLe : The ether was concentrated and the 
r^esidue heated in TFA for 15- minutes . All product was combined^ 
and purification by reverse phase HPLC and f reeze-drying 
afforded 0.01 g of product, (18%). ^HNMR (DMSO-de) 5: .8.23 (brd/ 
2H) , 8.03 (d/- j=6. 96Hz. IH), 7.63 (m, 6H) ; 7.28 (s+d, j=7.69Hz, 
3H) , 7.18 (s, 2H) , 7.11 ;(s+d/'j=6. 59Hz, 3H) , 5.83 (m, IH) , 4,81 
(m, IH) , 4.15, (m, 2H) ,. 3.09 (d, j=6.60Hz, 2H)ppin; HRMS 
517.152122 (calc'd) , 517.152222 (oios. ) * 

^Exanple 206 

1- (3-aiiiinoinethylphenyl) -5- [ {3-f luoro-2 ' -methylsulf onyl- [l/l • ] - 
biphon-4-yl)aminocarbonyl] -B-trifluoroanethyl pyxazolo/ 
trifluoroacetic acid salt 

- Part ' A; To 1- (3-cyahophenyl );-3-trif luoromethylpyra2oie-5- 
carboxylic acid (1 g, 3 . 6 mmol j in CH2CI2 (40 mL) was. added 
oxalyl chloride ( 0 . 43- iriL/ 4 . 9 iranol)^ and several /drops of DMF'.- 
The reaction was stirred 18h, then the solvent was removed, in 
vacuo. : Fresh CH2CI2 (40 mD/was added' followed by 4-bromo-2- 
fluoroaniline (0.68 g,, 3.6 mmol) and 4-dimethyiaininopyridine 
(1.09 g, 8.9 irniol) . • After stirring 18h,. the reaction was 
washed with INHCI, sat '^d NaHC03 , driedv (Na2S04 ),/ filtered and 
concentrated to afford 1.55 g crude bromide. ESI (-ve) mass ' 
pec trum analysis m/z (relative intensity)'^ 450 . 8-452 . 8 (M-H, 
100) . ; ' / .; . ' 

Part B, The bromide from Part A^ (0;5 g, 1.1 iranol) , 2-. 
thiomethyl phenylboronic acid (0.26 g, 1 . 5. mmol) , and 2M Na2C03 
(2 mL) , were combined in (1: 1) ethanol /-toluene ,(20 mL) and . / 
degassed by bubbling nitrogen through for 3 0minutes. Tetrakis- 
triphenylphosphine palladium (0) " (50 mg) was added and the 
reaction heated to reflux 18h, The reaction was cooled, 
concentrated, extracted with ethyl acetate and dried (MgSG4). 
The coupled product was purified through a plug of silica gel. 
using (1:1) hexane/ ethyl acetate as eluent and carried 'onto the 
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■ next Step The -thiomethyl compound was dissolved in CH2CI2 (50 

■ mL^) , ' cooled, to OOC, ' and MCPBA (0.67 g,. 2.2 rmnol) was added, • 

■ The reaction was. stirred 48h, then washed successively, .with :•• 
aqueous sodium bisulfite, brine, arid dried_ (MgS04) • The 

. sulfohe was'.purified., through a. plug of silica gel using (1:1) 

■ liexane/ethyl acetate as. eluent to afford- 0 .34 g . . . " 

. iHNMR(CDGl3)8: -S-ZS- it, IH) , 7 .90-^7 .15/ (m, 12H) , 2,39 (s, 3H) 

■ ppm; ESI mass spectra analysis m/2 550. 7(M^^^^^^ 52,6. 7 (M-H);. 

' Part c'; The product of .-Part B ..(0 ..34- g,. 0 .6' mmol)- was - . • . 
. hydrogenated in .(l:2)methanol/ethanoi; '(70 mL) and TFA (1 mL) 

■ with 10% palladium on 'carbon cataiys.t at^ 5 24h. . . , 
purification by reverse phase HPLC and freeze-drying afforded 

^7;2^i:;^(,5:0S^ 



\l5 '3H), 8:11 Cdd, j=7..69",- 1.46HzriH);-V^^ 

— 'IH)-,' 7.81 (m,-8H), 7.26 (dd, j=1.47V 8v06Hz, IH) , 4 . 16 (q, . ■ . 

■ j=5.49H2,.2H),.2.94 (s, 3H)ppm; ESI.mass/pectrum analysis m/z.- 
• 532 9 (M+H, 100), • Elemental Analysis calc'd for ^ 

G25H20F4N4O3S(TFA)lVl: ■C:49;65,H:3.23,N:^ ' ^ ,, ■ 

- 20 ■ C:49.73,;H:2 ,98>N:8.4d^' ' 'V' ' ' \ . /'i^' r ' : ■ '/ ■ '^ :". 

'ExaoDDple '207:' 
1- [3-aminoiiiethylphenyl) -5^ [ (5- (2 • -^^^ 
phenyl>pyriii4d-2Tyl ) aminocarboiiyl iO^^^^^ 
25 ' pyrazole^triflubroacetic- salt. 

Part A. ■l-(3Teyanophenyl)-3-triflub^^^^ . 

^ ' carboxylic.5.acid/(2-2,7.8 rmnol) was heated to reflux in^ 

- ;, - methanol' containing cont/ sulfuric acid (1 mL) for 48h.. The..^ . 
' " ■ 30 solvent was removed and the -fesidue was dissolved in ethyl ■ . ; , 

■ , acetate, washed- with' NaHCOa (sat.), brine, and dried (MgS04). . 
The ester was hydrogenated in MeOH/ TFA with 10% palladium on ■ 

■ carbon catalyst at 40 psi- for 24h./ The. reaction was- filtered ■ 
and concentrated.- The residue was suspended in- GH2CI2, cooled 

■ ' 35 . to OOC and IN NaOH (35 mL) and benzyl chlorof onnate (1.2 mL,. 
■ ' 8 6-inmol) were added. The reaction was stirred 2h then ' ' 

. separated .and ,the. organics driecS : (MgS04) and concentrated. The 
residue waiVdissolved in MeOH, cooled to OOc and a solution of 
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LiOH (0.5 g,11.8 mmol) in water was added. The reaction was 
stirred 18h. The reaction was concentrated and the residue was 
acidified and extracted with eth yl acetate and dried (H aSO g) t o 
.a££uxd 1. bJ g (57%) white solid. ESI mass spectrum analysis 
m/z (relative intensity): 41-7.9 (M-H, 100) . 

Part B. The acid from Part A (0.46 g, 1.1 mmol) was coupled 
with 2-amino-5- (2 ' -methylsulfonylphenyDpyrimidine^ (0.31 g,l.l 
mmol) by the standard acid chloride procedure to^ afford 0.3 g' 
(42%) of the* carbobenzyloxy protected intermediate. The 
intermediate was heated to reflux in TFA for 45 minutes, and 
purification by reverse phase HPLC and freeze-drying afforded 
0.16 g (23% overal 1) product : ^HNMR (DMSO-de) 5: 11 . 65 (s , IH) , 
8.72 (s,2H); 8.24 "(bd,2H) , 8.15 (d, J = 7.69H2,1H): 7.87 
(m/4H) , 7.58 .(s+m,3H) , 7.54 (d, J = 7.32H2,. IH) , 4.16 (q, J = 
.5.49H2,2H), 3.07 (s, 3H)ppm; PIRMS 517.126970 (calCd), 
517 .125600 (obs) ; Elemental. Analysis calc '.d f or 
C23Hi9F3N603S(TFA) 1.2:- C:46.70,H:3 . 12 , N : 12 . 86 found . 
C:46.78,H:3.04;N:12'.56. . ■ . - 

Example 208 . ^ _ 

1- t3-amidinophenyl] -5- [ (3-f luoro-2 • -methylsulfonyi- [1, 1 
biphein-4-yl ) aminocarbonyl] -3-trif luoromethyl pyrazole, 
t:ri£luoroacetic acid salt 

The nitrile prepared as in Example. 206 was subjected to 
standard Pinner reaction conditions and purification by reverse 
. phase HPLG and freeze -drying afforded 0.067, g' (27%) of the 
desired titled product,/ ^HNMR (DMSO-d6)'5: 10.74 - (s,lH) , 9.45 
(s,1.5H), 9.13 (s,1.5H), 8 . 11 ■ (d, J =. 7 . 69Hz , IH) , 8,04 (s,lH),- 
7 . 95 (d,J = 8.-42Hz;2H) , 7.81 (m,5H). .7.44 (m,2H) . 7.-26 (d,J = 
8.42Hz,lH), 2.94 (s,3H) ppm.. ESI mass spectrum analysis m/z 
(relative intensity): 546 (M+H, 100). 

Example 209 

1- [B-amidinophenyl] -5- [ (3-f luoro-2 ' -aminosulf onyl- [1,1']- 
biphen-4-yl)a2ninpcarbonyl]-3-trifluoromethyl pyrazble, 
trif llxoroacetic acid salt 
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The nitrile prepared in Example 207 ' was subjected to 
.standard Pinner reaction conditions .arid purification by reverse 
phase^.HPLC and freeze-drying afforded O. 042 9 (25%) product. 
:HRMS.547 417549 {calc'-d) , 347.117400 (obs) .- • '' 

/..Eaiainple 210 

1- (3-aiQinamethyl)phenyr-5- [ (2 • Taminosulf onyl- [1, 1 ' ] Tbii)hen-4- 
yDcarbpiiylmethyl] -l-trifluoromethyl pyrazble, trif luoroacetic 

acid salt 



Part A. To the N-carbobenzyloxy pfotected carboxylic acid (5 
. g,ll 9 mmolV (described in Example. 207) in CH2CI2 (lOO mL) was 

«added«foxaiya?^^Ghloriae;^F^ 

reaction, was stirred 18h/ then the', splyents were remoyed and 
the resultant; yellow- solid set aside.- In a separate flask, 
dibroinoethane. ,{0-.3 mL) , was added to activated Zn { 1.87 g, 28 . 
rampl): in THF (30 mL).. The mixture was heated to reflux for 5 
:minutes., then cooled to O.Oc and 4-brpmo-benzylbromide (5.96; 
0 ' g,24.9 mmoi) in THF (45 mL) ' was added sibwly, over 0 .5h. The ; 

■ reaction was Icept at oOc f6r 3h, then canhulated into a mixture 
■ of CuCN (2.24. g,25.mm61)^r.Li(:i (l,52.,g:36 mmol) and THF (15 mL) 

at -789c. -The reaction was warmecS to.-^OOc for 5 minutes, then 
recooled to-780c. The solid acid' chloride was suspended ■ in 
5 THF(50 mL) and added to; the above cold mixture. The reaction 
was.lcept at -780c.fbr Ih, . QOc f or Ih,: then -at 209c for Ih. 

■ The reaction was, quenched; with saturated. ■NH4Cl,"' f ilter^^ 

- . extracted with-, ethyl acetate . _ , The " aqueous layer .was carefully, 
acidified, extracted 'with ethyl- acetate and the^^^ 
organic layers, "dried (Na2S04 ) • Purif ication by' chromatography 
on silica gel eluting with (1:1) hexanes/ethyl acetate and 
recrystalization (CH2Cl2/hexanes).. afforded 2,8 g pure product 

and 2.5 g slightly impure 'product from.. the filtrate. 
lHNMR{CDCl3)6; 7.47 (d, .j = 8.4Hz,2H), 7.42 (m,8HV,7.08 (d,J = 
8.4Hz,2H), 7.00 (d, J = 8.4Hz,lH) , 5.13 (s, 2H) , 4.43 (d,J = 
5:9Hz,'2H) , 4.09 (s*;2H)-, 3 .11 (AB, J = 13 .s', •46.9Hz ;2H)ppm;' ESI (- 
ve) mass spectrum analysis m/z, (relative intensity): 569.7- 
571.6 (M-H)+. 
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Part^B. The product of Part A (0.5 g,0.88 mmol) was coupled by 
s t andard Suzuki procedures with 2- ^^r^- b ii^yl r^ m i nn ' ri ulf oii^ i Ijjh uujy' l 
boronic acid . (0 . 3 .g, 1 . 1 mmol). Purification by chromatography 
on silica, gel eluting with (-2:1) hexanes /ethyl' acetate afforded 
0.36 g coupled product. Deprotection in boiling TFA (20 
minutes), and purification by reverse phase HPLC and f reeze - 
drying afforded 0.2 g{64%) product . , ^HNMR^tDMSO-de) 5:8.16 
(m,3H), 8.13 (dd, J =.6.9, 2.2H2,1H), 7 . 61 (m, 5H) , 7.45 (m,lH), 
7.33 (in,7H), 4.45 (s,2H),^ 4.14 (d/ J = 5 . 9Hz , 2H) ppm; ESr mass 
spectrum analysis m/z .(relative intensity) f 514.8 (M+H, 100);: 
Elemental Analysis calc ' d for C25H21F3N4O3S (TFA) 1 . 3 : C:5p.02, 
H:3.39, N:8.45, found C: 50. 10, H : 3 : 35,, N : 8 . 39 . ' 

Kxantple 211 

1- (3-aininomethyl)plienyl-5- [ (2 • -aminbsulf onyl- [i; 1 • ] -biphen-4« 

yl) aminocarbonyl] -3- (methylsulf onyliaethyl)py2razole, 
trifluoroacotic acid salt 

Part A. The pyrazole (1 g,- 3,92 mmol) obtained in part B of 
Example 10 was dissoved in CCI4; then NBS (l.lg, 6.27 mmol) 
and benzoylperoxide (.0.03 8 g, 0.5 mmol) were added., the 
mixture was heated to reflux, for 18hr. . After removal of the 
solvent,. 50 mL water was added, then extracted, with EtOAc, 
washed the organic layer with brine and dried over MgS04 . 
Filtration and .concentration of the filtrate in vacuo was 
followed by purification using, flash chromatography (2:3 / 
Hexane:Methlene chloride) to. afford 0,55 g of the desired 
bromomethyl product as a light yellow solid. ^HNMR (CDCI3 ) 5: 
7.77-7.69 (m, 3H) ; 7.61. (t, J =7,69, IH) ; 7.13 (s,'lH); 4.51 
(s, 2H) ; 4.32 (q, J = 6.95, 2H) ; 1.33 (t, J=6.96 3H) ppm; * 
Ammonia CI mass spectrum analysis m/z (relative intensity): 
334.0 (97) and' 336.0 (100). 

Part B. To the product of , part A (0.55 g, 1.65 mmol) in DMF 
was adided KSMe(0.16 g, 1.81 mmol) ; The mixture was headed to 
reflux over night. The solution was guenched with. water (100 
mL) and extracted with EtGAc . The. organic layer was washed with 
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brine and^dried over MgS04 • Filtration, "bubbling air through 
the filtrate for 2h..and concentration of the filtrate in vacuo 
' was' followed by purification .using flash ^chromatography 

(3 :2/Hex:EtOAc) to ' afford 0.14 g methylsulf dnylmethyl compound 
5 . as a colorless oil,. . Ammoniar; Ci: mass spectrum, analysis m/z. 

(relative intensity) : 334.1 (M+H, 100) . ' 1hnMR(CDC13) 5:' 7:77- 
• -7,69, (m, 4H)7 7,61 (t, a. = : 8 , 05v IH) ; 4:38 (s; 2H) ; 4.30 ;(X3, ; 
.J=6.96, 2H) ; 2.94, (s, 3HJ '1.32 (t;. J = 6:96, 3H)' ppm. 

10 Part G, Standard Weinreb coupling procedures of the product 
• from part B with 2 '.-tert-butylaminosulfonyl- [1, 1' ] -biphenyl . 
aniline, followed by the usual acid quench and silica gel flash 
chromatography af forded /O . 13 g of the desired' coupled product, 

,15 (75). lHNMR(CDCi3)-5: 8.35 ( s , IH) 8 . 16 , (m, IH) 7 . 82 (s, IH) ; 
. . 7.75-7.55' (m, 8H):; 7..50-7..45 ' (m, 2H) ; "7.30 (m, ; IH) ; 7,, 16 (SV . ' 
IH) ; 4 . 42 . (S, 2H) ; 3 . 00 (s, 3H) ; X. (j2- (s/ 9H)ppm. * 

Part D. : To the product^ from part C (0.13 g, 0.22 mmol) , 
^ - "20 dissolved in ethanol ..(SO ' mL) . was added 10% Pd/C (20 mg) and 2 
mL AcOH.- Hydrogenation of this solution on the Parr at SOpsi 
\ • for 18h; followed by; filtration through a pad of .Cell te and 
concentration afforded a crude reduced product which Was 
treated TFA (6 mL) and heated to reflux for 50 min. After. 
25 removal of the solvent and purification via standard HPLC . 

reverse phase techniques and lyophilization afforded the' title 
compound as a , colorless solid. ESI mass spectrum analysis m/z 
- (relative Intehsity) : 540.1 (M+H, 100) .. \. ' , 

30 Example 212 

1- (3-aiiddinp)phenyl-5- [ (2 ' -aminosulfonyl- [1, 1 ' ] -biphen-4- 
yl) andnpcarbonyl] -3- (methylaminosulf onyliiiethyl)pyrazole, 
trifluoroacetic acid salt • 

; . ^ 35. . Part A.. To the product (1.1 g, 3 .29 irimol) from part A (Exarriple 
211) ) in DMF was added NaN3 (0.24 g, 3.62 mmol) . The mixture 
was stirred at R.T. . f or' 18h.. The reaction mixture was quenched 
with water (200 mL) and extracted with EtOAc. Washed the 

- 228 



wo 98/28269 



PCT/US97/22895 



10 



20 



organic layer with water and brine and dried over MgS04 . The 
mixture was filtered and concentrated to afford 0.93 g of the 
crude azidbmethyl compound.' ESI. mass <=^p^r^i~^^^Tr^ nnn1y -; l - j m/z 



(j.elaLive intensity).: 297.1 (M+H, 100), 1hnmR(CDC13)5: 7.77 
(m, 3H); 7.59 (m, IH) ; 7.08-(s, IH); 4.44 (s, 2H) ; 4.30 (q, J 
7; 2H)-1.31 ,{t, J- = 7, 3H) .ppm. 

Part B. To the product (0.54 g, 1.82 mmol) from part A in THF, 
was added PPh3 (0.53,g,- 2.01 mmol) . The reaction mixture was ' 
stirred at rt for 4h and the . solvent was evaporated. HCl (IN, 
50 mL) was added and the organics were extracted with" EtOAc . 
The organic layer was washed with brine and dried over 'MgS04 . ' 
Evaporation in vacuo afforded the desired aminome thy 1 compound 
(0.32 g). as a white solid. ESI mass spectrum analysis m/z 
15 (relative intensity) : 271.1 (M+H, 100) . ^HNMR (CDCI3 ) 6: 7 :77 ' 
(s, IH); 7.72 (m, 2H) ; 7.59 (m, IH) : 7.01 (s, IH) ; 4.30. (q,. J , 
7, 2H) ; 3.96- (s, 2H) ;.1.31 (t, J = 7, '3H) ppm. " • ' 



Part C. To the product ((D.:43 g/ 1.59 mmol). from part' B in 
CH2CI2 was added triethylamine fi;.5eq. ) . The reaction mixture, 
was cooled to OOc and CH3SO2CI - ( leq ' ) was added^ The reaction 
mixture was stirred at R. T. for 18hr. diluted with CH2CI2 . and 
washed with IN HCl, NaHC03 ( sat . );* brine, then dried, over 
MgS04. Evaporation in vacuo. was followed by ' purification via 
25 . flash chromatography (4 : l/Hex:EtOAc) to afford \0. 42 .g of the 

desired methylsulf onamide pyrazole precursor. Ammonia CI mass 
spectrum analysis m/z (relative intensity): 349.0 (M+H, 100). 
lHNMR(CDCl3)5: 7.76 (m / 2H) ; 7 . 73 (m, IH) ; * 7 . 61 (m, IH); 7.08 
, (s, 1H);;4.44 (d, J = 6:3, 2H) ; *4.29/(q, J=7.3, 2H) ; 3.325 ( s , 
30 • IH) ; 3.01 (s, 3H) ; 1.31 (t, J = 7.3, 3H) ppm. 

Part D. Standard Weinreb coupling' procedures of the product 
from part B with 2 ' -tert-butylaminosulf onyl- [1 , 1 ' ] - 
biphenylamine followed by the usual acid quench and silica gel 
35 flash chromatography afforded the desired coupled product. ESI 
(-ve) mass spectrum analysis m/z (relative* intensity) : 605.1 
(M-H, 100) . . lHNMR(CDCl3) d:8.55 (s, IH) ; 8.16 (m, IH) ; 7.74^-^ 
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(m; -BH); 7.56 (m, 6H);- 7.30 (m, IH); 7.02 (s, IH) ; 4.46 (d, 
2H); 3.81 ,{s, IH) ; .3 ^ 06 , (s., 3H) ; 1 , 04 (s , 9H) ppm. ■ ' 

Par-t C. Standard Pinner-amidine reaction protocol followed by 
5 [ purification via reverse phase HPLC . techniques and 

lyophilization afforded the desired compound as. colorless 
crystals.^ lHNMR(CDCl3) 5: 10.69 (s, IH) ; 9.43 (s, 2H) ; 9.15 
. (s, 2H); 8.05 (m, IH); 7.95 (s, IH) ; 7 • 85 (m; IH) ; 7 . 80 (m, ■ 
IH); -7.70 (m, 4H); 7:60 (m, 2H) ; 7.35 (m, ,2H) ; 7.30 (m, IH) ; 
lO' 7.20 (m, .3H); 4.28 (d, ' J = 6.. 1 , 2H). ;; 2 . 97 (s, 3H) ppm. ESI mass 
. spectrum :analysis m/z (relative intensity) i 568.0 (lOO)HRMS- f or 
.C25H26N7.O5S2 5'68.143686,Jcalcd) ; 568.145471 (obs) . , 



15 1- (S-amixiomethylphenyl) -5- [ (2 ' -aminosulf onyi-3-f luoro- [1, 1 • ] - 

,biphen-4 -yl ) aminocarbonyl ] -3 - . 
(inethyiaminosulfonylinethyl)pyra2ole, trif luoroacetic acid salt 

Part A: Standard Weinreb coupling of the pfpducr from part C 
20 {Example' 203 ) with 4-bromo-2-f luoroaniline afforded' the desired 
- amide . ^HNMR/GDCIs ) ' -d: 8 . 13:' ( t , J=8 . 4 , IH) ; 7 . 90 (brd/ IH) 

7.79 (m, lH);.-7.78 {m,^2H).; 7 . 6,1 (m . IH) 7. 35 (m/ 2H) ; 6.96 

(s/ IH)^; 4^86 {m, IH) ; 4 ; 44 ;(d; " J -=6 . 2, 2H)'; 3 . 04 ' (s , 3H)ppm. 

ESI ( -ye) " mass spectriim analysis m/z (relative ' intensity) : 
25 489.8 (85) and' 49L. 8 ( 100) . ; , ■ 

Part B : Standard Suzuki .coupling of the product: from part A.„ 

\ with;, 2-thiomethylb^^^ ^^^^.^^ _ , \ . 

thiomethyl-biphenyl.'intermediate. -^HNMR(CDC13)5: 8.25. (brd,.. 

30 IH); 8.00 :(brd, IH) '7 .83 (s/ IH) ; 7 . 75 (m, 2H).;. 7.62 (m, IH) ; 
• 7,35 (m, 6H); 6 . 96 ..(s IH) ; 4 . 85 (m, IH) ; 4 . 48 (d, J'=5.9, 
2H);*3.05 (s/ 3H) ; 2.39 (s, lH')ppm.- ESI mass spectrum 
analysis m/z (relative intensity) : 557.9 (M+Na, 100). ESI '(-ve) 
mass "spectrum analysis m/z (relative intensity):' 533.8 (M-H; 

35 . : 100) . > , . , 

' Part C: To the product from part B (0.54' g, 1.01 mmol) in 
CH2CI2 was added MCPBA( 0.52 g, 3.03 mmol) and the reaction - 
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mixture was stirred at R.T. for overnight. The mixture was 
then CH2CI2 and washed with NaHC03 (sat..) , sodium bisulfite, 
brine and dried over MgS04 . Filtra tion and' concentrat-i ^r, ,-sf 
tho filtra te In vacuo was followed by purification using flash 



chromatography (1 : l/Hex:E.tOAc) to afford 0.53.gof the 
sulfonylmethyl derivative as. white solid. ^HNMR (CDC13 ) 5: 10.53 
(s, iH) ; 8.07 (m, IH) ;• 7.97 (s, IH) ; 7.85' (m, IH) ; 7.8 (m> 6H) , 
7.41 (m;,lH); 7.35 (m, IH) 7 . 23 (m, 2H) ; 4 . 23 (s , ' 2H) r 2 . 94 ( s ! 
3H) ; 2.89 (s, 3H)ppm. ESI (-ve) mass spectrum analysis m/z 
(relative intensity): 565.8 (70). • ' 

Part D:. The product from part C was- hydrogenated as described 
previously to afford the desired benzylaniine analog as 
colorless crystals -following reverse phase HPLC ■ and 
lyophi lizat ion techniques . . lHNMR{DMSp) 6,:' 10 . 53 ' (s, IH) ; 8.16 
(brd, 2H); 8.07 (m, IH) ; 7.75 (m, IH) : 7.72 (m, 4H)T 7.49 (m, 
5H); 7.21 <m, . 2H) : : 4-.23 (d, J=6.2, 2H): 4.09, (m, 2H).: 2.93 .(s, 
3H) ; 2.90 (s,. 3H)ppm. ESI mass . spectrum analysis m/z (relative 
intensity) : 571.9 (M+H,. 100 ) : HRMS calc ' d for C26H27N505FS2." ^ ' 
•572.143766 (calcd) ; 572.145154 (obs) . ^ ' 

Exan^le . 214 

. 1 - ( 3 - ( N-carbo3Qnaet:hyl ) amidinopliehyl ) - 5 - [ ( 5 - ( 2 • - 
aminosulf onylphenyl ) pyrimid- 2 -yl) aminocarbohyi ] - 3 -methyl 
pyrazole, trif luoroacetic acid isait 

To the Example :92 compound (100 mg, 0.19 mmol) in DMF was 
added methylchlorof ormate (36;mg, 0.38 linmol) and Et3N. The ■ 
mixture was stirred at R.T. for 2:.5hr. Diluted with 100 mL 
water .and extracted with EtOAc, the organic layer was washed ' 
with water, brine and dried. over MgS04, filtered and 
concentrated in vacuo and purified using reverse phase HPLC 
techniques, to afford the the desired carbamate [ESI mass, 
spectrum analysis m/z (relative intensity) : 590.9 (ioO)], which 
was then treated with .TEA- and heated to gentle reflux for 'o.5h. 
Evaporation of the TFA followed by purification via HPLC 
reverse phase and lyophilization afforded the title compound. 
iHNMR.(DMSO) 6: 11.34 (S, IH) ; 8.61 (s, iH); 8.01 (m,,lH); 7.95 
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■ (m, IH) : 7...80 (m. IH); 7.69 (m. IH); 7.64 (m/ 3H) ; ' 7 . 49 (s , " 
2H) ; '7*.40 (m, .IH) ; 7.03 (s, IH): 3.79 (s;3H); 2.28 (s,.3H) 

■ pprn. ESI mass spec trxnn analysis m/z (relative intensity) : 535 . 0 
(M-fH/lOOj. HRMS,calc'd for C24H22N8O3S '535.a512a3 (calcd) ; . . 

5:, 535.a51&00 (obs). . / V . .. \ ^ 

Exaxnple 215 

1- {3-aminomethylphenyl> -5- 1 (2 • -methylsulf onyl- [1, 1' ] -biphen-4- 
yl)aininocarbonyl] -3-methylpyrazole, trif luoroacetic acid salt 



10 



Part ' A Standard . Weirireb ^ coupling of 2 ' sulf onylmethyl- : - 
■ biphenylamirie to the pyrazole ester obtained ' in part B of 
• ..Example 10 followed- by standard workup afforded after silica 
-^oel^DUr if i-cation-the-des i-r ed^^^ 



■1.5 lHI^(epCl3 ) ..8:¥.24 " (d^^ J=7 ■ ■ IHK; '7 . 87; (s, IH) • • 7 . §1 (sT'lH) ; 
■7.76. (m,- IH)-: 7.69 (m; 6H).;., 7 . 45 ' (m, .2H) ; 7 ; 35. (m,- ' IH) ;. 6 .^l 
. ,(s, IH); 2.68 (s, SH); 2.42 (s, 3H) ppm.. EiSI mass' spectruiri ' . 
analysis m/.z . (relative intensity) : 478 . 9 (M+Na, 100 ) . . ESI { -ye) ' 
mass spectrum analysis m/z .(relative intensity) : 454.9 (M-H, 
20 -'ibO)..: .■ ■ ■ ■ : 

Part B: To the , product from from -part A( 0.48 g, 1.05 mmol) in 
EtOH was added, 10% Pd/G :;(80. mg) andvl .mL' TFA. The mixture was 
. hydrogen^ted on a Parr apparatus at 5 Ojisi for 18hr. " After' .: . 
25 filteration "through a pad of Gel.ite ^hd concentration the. 
' filtrate in vacuo, purified' using reversed phase prep HPLC to 
. afford the title compound.- IhNMR (DMSO) ; 6: lO.eS (s, -IH) : 8 . 17 
. ■ •■ (brd,: 2H:V: J.q6^,(a,^ J^^^ 5H) ; 7 . 49_ (m-6H);' 

. ■ - 6.92-1sV^ IhST-^-Vio'^^^^^^^^ 2..81. (s. ~3H)':' 2.29 (s;3H) ppm..,. ,.,ESI 

30' mass spectrum analysis m/z (relative intensity) : 460.9 (M+H; 
. '■ 100) . . 'HRMS' calc'd for C25H25N4O3S 461 . 164738 (calcd) ; ' 
461,164405 (obs).. ■ : 

• Example 216 

35 1- ( 3 -aminomethylphenyl) -5- [ ( 2 • -aminosulfonyl- 3 -methyl- H' 1 ' 3 " 
y biphen-4-yi)andnocarbonyl]-3-trifluorbmethyl^ p 

trif luoroacetic acid salt. 
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Part A: Standard Weinreb coupling of 2'-tert- 
butylaininosulfonyl-2 -methyl -biphenylamine with the previously 
obtained pyrazole ester afforded the desired f-r.npiori a m ide 

rrocurcor. 1 m^MK (LDC I3 ) 6: 8.17 (d, J = 7 .7 , . IH). ;. ,7.83 (m, 

4H): 7.64 (M, 2H) : 7.56 (m, SH) : :7 .4 (m; 3H); 7.15 (s,.lH); 
3.61 (s, lH): 2.36 (s, .3H) ;. 1 . 04 (s, 9H) ppm. ESI mass 
spectrum analysis m/z (relative intensity): 604.1 (M+Na, 100). 
ESI (-ve) mass spectrum analysis m/z (relative intensity) : 
580; 3 (M-H, 100) . 

Part B: ■ Reduction of the benzonitrile to -the benzylamine 
:^ollowed by removal of the tert-butyl, group and standard ' 
reverse phase HPLC purification afforded the title compound 
iHNMR(DMSO); 6:. 10.33 (s,, IH) ; 8.23 (bd, 2H) ;■ 8.02 (m, IH) ; 
. 7.76 (s, IH); 7.66 (m", 6H) ; 7.40 (d, J = 8.1, IH); 7.31' (m, 
5H) : 4.15 (m, 2Hy ; 2.25 (s, 3H) ppm. ESI mass spectr\im 
analysis m/z (relative intensity) : 530.2 (M+H, 100) . 

'. Example 217. 

1- O-amincmethylphenyl) -5^ [ (3-f l\ior6-2 • -methylsulfonyl- [1, 1' j - 
biphen-4 -yl ) aminocarbonyl ] - 1 , 2,3- triazole . t rif luoroacetic acid 
., . ' ■' ■ \ ■ salt ■ 

standard Weinreb coupling of 4-bromo-2-f lubro-aniline • 
with the previously obtained 1,2, 3- triazole-5-carboxylic acid 
as used in the preparation of Example 46 afforded after' 
purification via flash silica-gel chromatography the coupled 
amide triazole derivative. 1hNMR(CDC13) d:8.23 (s, IH) ,- 8.11. 
(m, IH)-; 7.86 (m, 4H) ; .7.68 (m. 1H); .7.34 (m, 2H) ppm. ' . 
ESI (-ve) mass spectrum analysis m/z (relative intensity) : 
383.8 (100) and 385.7 (80). Standard Suzuki, coupling of this 
intermediate, with 2-thiomethyl boronic acid followed by . ' 
oxidation with MCPBA in dichloromethane afforded the desired ■ - . 
biphenylsulfonyl derivative. 1hnmR(CDC13) 5:' 8.34 (m, 3H) ; 
8.05 (bd, IH); 7.93 (m, 3HK:. 7.74 .(m, 3H) ; 7. 37 (m, 2H) ; 7.24 
(m,' IH); 2.74 (s,. 3H)ppm. ESI (-ve) mass spectrum analysis m/z 
(relative intensity) : 459. 9, (M-H, 100). This intermediate was 
then . reduced- to the benzylamine and puirified via standard 
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conditipns described previously/ 1hnMR(DM^^ 
IH) ; 8.53. (s, IH) ; 8.21 (lad, 2H) ; 8. 05 , (m, 1H);'7..77 (m, 7H) ; 
7.39 (m,:.2H);.T.22 (in, IH) ; ' 4 .14 .(m, ' 2H) ;_2 , 89 (s, ^Hrppm. ESI ; 
(-ye) mass: spectrum analysis m/.z (relative intensity) : 465.9 
5 ,(M+H, 100) . . HRMS calc'd for. C23H21N5O3FS, 466.13-4915, found ' 
466.136900. 

■ ' .Example 218 

1 - p-^^|T,r«,.af hYl-4-meth.vl)phenyi-5- [ (2 ' -aminosulf onyi- [1, 1' 1 - 
10 biphen-4-yl)aminocarbonyl]-3-^methylpyrazole, trifluoroacetic 

acid -salt''. 

Part A: TO a cold (0°C) acidic (Con ' HCl, 100 iriL) solution of . : 
•-''-^-•--2^ir^thyl^'^amino-benzonilrIle^l^^ 
.15 sodium nitrite (8.08 g, 117.19 mmoL) previously. dissolved in, . 

water (20 itiL) . The reaction temperature was' kept cold . 
■ ' : throughout the addition . of sodiiim; nitrite . After stiring^ for 
an additional 0.5h a solution of SnCls,- in con Hci(50 mL) was 
added dropwise..- A precipitate; immediately ensued.: The, • 
: 20 ■ reaction mixture was allowed to ' stirr at 0°C for an additional 
18h -then filtered.; ;wash6d with cold. water ' (1000 mL) "fol^^^ by 
. a solution, of Peti-bleum ether/.e^^^^^ mL.) . . The residue 

■ was /dried in vacuo overnight to afford a total weight of 8-15 g 
crude hydrazine tin salt. .' 

..25 \ ■ ■ , ' ... '. • . ; , ' ■ . ..■ ■ : , ■ ■■■ ' : 

■ . . ' Part B: The tin ;salt obtained ' in part A was stirred in glacial 
■■ • acetic -acid, (100 mL) . To this sol^^^^ then added methoxy- 

- oxime' derived from ethyl .2 , 4 -dioxbvalerate (4;, 59 g , 2 4 .55 ,,, ^ . , 
: " .mrnoD ^ The- reaction mxtur pvernight, 
3(j Acetic acid was evaporated off' and the residue^ v^^^ , ■ 

. quenched with •water ' (200^' mL) . ■.' The organics were extracted with 
. ethyl acetate (2X100 'mL) washed with saturated sodium' 
• bicarbonate "(2X50 mL) , brine (50 ml^) and dried (magnesium , 
sulfate) .' Column . chromatography (silica gel, ethyl 
,35 . acetate: hexane. 2:8) then afforded 'the desired pyrazo.le 

carboxylate (4 g) - as a pale' yellow oil which crystallized on 
standing. . : , 
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Part C; The product from part B was then- subjected to the! 
* standard Weinreb tr ime thy laliiminum coupling protocol with 2 ' - 
tert-butylaininosulf onyl-[l, l-]-biphen-4-yl- ^mi^r.o^o ^..^,-1 n„,i 
pieviuui.lv: TJie crude was then subjected' to silica gel\ column 
chromatography (methylene chloride : methanol , 9:1) to afford 
pure material in 90% yield. ^HNMRICDClj) 6: 8.30 (bs, IH) , 
8.13 (bd, IH), 7.78-7,23 (m, lOH) , 6.78 (s, lH)/3.68 (s, IH) , 
2.60 (s,;. 3H). 2.40 (s/ 3H) , 1.01 (s, 9H)ppm; ESI, mass spectrum 
analysis m/z (relative intensity) 528 (M+H, 100) . 

Part D: The product from part D was then subjected reduction 
(Parr apparatus): at 50psi hydrogen pressure in ah acidic media 
(methanol,, acetic acid) using 10% palladium on carbon . ' 
overnight. The , solvents were evaporated and the crude was then 
stirred in TFA (reflux) for. 0.5h. Evaporation of the solvents' 
then afforded crupe benzylamine product which was t^ 
subjected to a preparative HPLC purification . technique 
.{acetonitrile:water, gradient containing 5% TFA)' to afford the 
desired benzylamine'*as. flaky colorless: crystals. ' ' ^HNMR{DMSO- 
dfi) 5: 10.6 is, 3H).-,. 8.14-.(bs', 2H) , , 8.01 (d, IH) , '7.68 .(d, 
2H); 7.64-7.54 (m, 2H):. 7.38-7.26 (m,' 5H)', ;6.91 (s, IH), 4-.07 
(bd. 2H) , 2.38 (s, 3H) , 2.33 (s, ;3H)ppm; ESI mass spectrum ' ' 
analysis m/z (relative intensity) 476.2* (M+H,. 100). 

Example 219 

1- (3-aminomethyl-4-f luoro)phenyl-5- [ (2 • -aiiLLnosulf onyl- 
biphen-4-yl)aininocarbonyl] -3-methylpyxazole, trif luoroacetic 

acid salt 

The pyrazole compound was prepared from readily 
accessible 4-fluoro-3-cyano-phenylhydrazine. tin salt (obtained 
from the corresponding aniline) and the oxime derived from ' ' 
ethyl-2,4-dioxovalerate via procedures "described previously. 
Standard Weinreb coupling of the pyrazole with 2'-tert- 
butylaminosulfonyl-[l,l']-biphen-4-yl -amine afforded the 
desired coupled amide presursor which was then subjected to the- 
standard reductive protocol (50psi hydrogen pressure,, 
methanol: acetic acid) .using 10% palladium on carbon. • . 

235 - 
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Evaporation of the solvents followed, by treatment with TFA for 
■0,.5h "arid then preparative HPLC- as described before afforded the 
title compound as colorless crystals. ■ ^HNMR'IDMSO-de) 5: 8. 25 
. (bs, - 3H)v 8.0.0 .:^(:d, IH), 7.78-7.23 (cp, 12H) „-6 >95 (s/ IH), ;4;i4 
(m, .2Hj , 2.30-(s, 3H) .ppm. --ESI mass spectrum analysis 
m/z (relative; intensity) 480.2.(M+H, 100)./ ' v 

Example 220 . 
1- (3-aminc»tnethyl-4-chloro)pheny [ (2 • -andnosulf onyl- [1, 1' ] - 
biphen-4-yi)aminocarbonyl] -3-methylpyrazole, trif luoroacetic 

acid- salt ; ^ 

^ The pyrazole compound , was prepared from rfeadily- 
^ — ^arrPss-ibl-e-4'-ehioroT^--Gyano-phenyAhydrazine_tin_salt^( — 1_ 



15 , from .the corresponding' aniline) and .the oxime derived^ from" 
/ et:hyl-2/4-di6xovalerate via procedures described previously. 
^HNMR(CDCl3y:5V 7:78 (d,.lE) ,;7.'8 2U) \ 6.86 (*s/lH), 

4.24 (q^' 2H) , 2.-35 (s/ 3H),V 1.28 (t, 3H) ' ppm; ESI mass spectrum 
analysis m/ 2 (relative, intensity) 290 (M+H; . 100) . . ^Standard ' 

20 Weinreb"' coupling of the pyrazole obtained above with 2 ' -tert- ^ 

b^^ ■ ' 

desired coupled- amide presursor which was then subjected to the 
• treatment with tetrabutylammonium' borohydric^e (1 . Sequiv. ) in 
dichlbromethane for 24h, / The solvent was evaporated ^and the 
25- residue was then gently ref luxed in TFA for .0.5h. - Evaporation 
of the solvent" followed by preparative HPLC as described before 
- afforded the title compound as colorless ycri^stals: ^HNMR ( DMSO- . 

de)* 5: 8.25 (bs, 3H) /8.00 (d-, IH) , 7 . 78-7. 23 (cp, 12H) , 6.95 
• (s.lH)/ 4^.14 (m,..2H).. 2.3,6. |s,3H)ppm. ESI mass spectrum 
,30 • ' analysis m/z (relative intensity) .497 .1: (M+H, 100) . 

Exainple 221 

1- (3-a2ninamethyl-4-f lupro)phenyl-^.5- [ (2 ' -aminosuif onyl-3-f luoro- 
[1, 1' ] -biphen-4-yl)aiidnocarbonyir-3-trif luorom 
35 trif luoroacetic acid salt 

The reduction- of the benzonitrile ^precursor prepared as • 
' . described' before (10% palladium on carbon, methanol /acetic acid 

. ■ / , ' ■ ; ■ 236 . . ' , - '■ ^ : ' • 
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at SOpsi hydrogen) afforded the title compound as colorless 
crystals after preparative HPLG purification and lyophilization 
techniques . ^HNMR (DMSO- ds) S: 10,68 (s. IH) , » (k^, p^) 

B.U^ (dd. IH) , 7.81 (m, lH) , -7.73 (s , IH) , . 7 . 68-7 . 60 (m/ '4H) , 
7.61-7.43 (m, 3H) , 7.38-7.30 (m, 2H)/ 7.20 (dd, 2H) , 4.18 -(bd, 
2H)ppin; ESI mass spectrum , analysis m/z (relative intensity) 
. -551. '9' (M+H*, 100) . 

Exan^le 222 

1- (3-amjLno(methyl)plieiiyl-5- [ (2 ' -aminosulf oiiyl-3-f luorp- [1, 1' ] - 
biphen-4-yl)aminocarbonyl]-3-methylpyirazole, trif luorpacetic 

/acid salt 

Part A: The coupling of ^ ethyl r-(3-cyanophenyl) -3-methyl-5- 
carboxylate with 2 ' -tert-butylaininosulfonyl-3-fluoro- [1, 1' ] - 
biphen-4-yl-:ainine via the Weinreb protocol as described 
previously afforded the desired- coupled amide compound. In 
this case 1.5 equivalents of the biphehyl analog was used to' 
facilitate the coupling. Purification via silicagel (methylene 
chloride/me.thanol, 9/1) afforded pure amide (60%) as- a pale 
yellow oil. 'HNMR(CDGl3) 5: 8.35 (t, IH) , 8.15 . (dd, IH) , 7:96 - 
(m, IH), 7.82 (s, IH) ,..7.-78-7.68 (m, 4H) , 7.60-7*48 (m, 4H) , 
/7.20 (m, IH) , 6.74 (s, IH) , 3.67 (s, IH) , 2.04 (s, 3H), 1.04' 
(s, 9H) ppm; ESI mass spectrum analysis m/z (relative intensity) 
553.9 (M+Na, 100).. ESI (-ve) mass spectrum analysis ' 
m/z (relative intensity) 529.9 (M-H,^ 100). 

Part .B: ; The product obtained from part A was then converted to 
the corresponding benzylamine via the reductive methodology 
(10% Pd/C, MeOH/AcOH at 50psi hydrogen pressure) described 
previously. Evaporation of the" solvent followed by standard 
removal of the tert-butyl group with TFA and purification via 
preparative HPLC techniques afforded pure title compound as 
colorless crystals (60%) . ^HNMR (DMSO-dg) 5: 10.42 (s, IH) , 
8.20 (bs, 2H), 8.02 (dd, IH) , 7:70-7.59 (m, 4H) , 7.55-7.29 (m, 
6H), 7.19 (dd, IH), 6.97 (s,lH), 4.11 (bd, 2H) , 2.50 (s, 
2H)ppm; ESI mass spectrum analysis m/z (relative intensity) 480 
(M+H, 100) . " 
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' Example 223 

1- (3-aminomethyl)i)henyl-5- [ (3-£luoro-2 ' -methylsiilf onyl- [1,1']- 

/ biphen-4ryl)aiainocarbonyl] -3-trif luoromethylpyrazdle, 
5 V . trifluoroacetic acid salt 

^ Part A:. ^ The coupling of. ethyl,..!- (3-cyanpphenyl)-3-methyl 
: carboxylate with 2 ' -methylsulfonyl-3-f luoro- [1, 1' ] -biphen-4-yl- 
'amine (previously prepared via the Suzuki coupling methodology 
10 of 2-thiomethylphenylboronic acid With 4-brom6^2^f luoro . . 
aniline ) via the. Weinreb protocol as described prev^ 
afforded the desired cotipled amide compound. Purification via 
■ silica gel (methylene chloride/methanol, 9/1) afforded pure - . 

15 by first coupling (Weinreb) of 2-fluoro-4-bromo-aniline with 

the above pyrazole carboxylate followed. by Suzuki coupling with 

2- thiomethyl-phenylboronic acid* and oxidation to the sulfonyl 
derivative. 'hNMR(CDC13) 8: 8,39 (t/ IH) , - 8.20 (dd/ IH) 7.96 

. (bd, IH), 7.83 (s, IH) ; 7.78-7.59 (m/ 5H) , 7 .41-7 . 35- (t . 2H) ; * 

20 ^ 7M7 (d,:iH)., 6 .74 (s, iH) , -2.73 (s, "3H) V 2 .40 (s, 3H) /ppm; ESr 
mass spectrum analysis m/z (relative intensity) 59,3: (M+Na, 100) . 

■ ESI (-ve) mass spectriam analysis m/z( relative intensity) 572 
(M-H. 100.) . : - \ 

25 ■ Part B.: Reduction- of the product from part A via procedures 

described previously and HPLC purification afforded the desired 
compound as colorless- crystals (70%) . ^HIMR (DMSO-dg) 5: 10 .45 
^^(s. IH) ,:.8-.20 ,(bs, 3H)v 8 . 08 |dd, 1H)„, . 7 . 80-7 . 6g,tm,^ 7:55- 
'7.37 (m; .5H) ;"7.21- {dd,. lH) , 6.98 (s, IH) r 4 vl2 (sv 2Hn 2;94 - : 
30 (s, 3H),.2:50 (s. 3H) ppm;'. ESI mass spectrum analysis 

■ m/z (relative intensity) 479 (M+H, TOO) . V ' ; " 

Example 224 

1- (3-amidinophenyl) -3-methyl-5- [ (3-f luoro-4- (N- 
35 mdrpholino) phenyl ) aminocarbonyl ] pyrazole bis- trif luoroacetate 

Part A. Preparation of N- (3-f luoro-4-nitrophenyl)morpholine. 
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3,4-Difluoronitrobenzene (10.0 g, , 62^.86 ininol) was xiripped 
■■. into a cooled solution (O'^C) of morpholine (6.03 itiL, 69.14 

mmol), diisopropylamine (11.83 mL. f^7 P Q mmnl ^ n . u i .t k ^thyi 
acetate over 1.5H. The reaction mixture was allowed to warm to 
ambient temperature over 48H. Diluted .reaction mixture with 25 
mL methylene chloride, 100 mL ethyl acetate and 50 mL water. 
Separated and extracted aqueous 2x25 mL EtOAc . Combined 
oraganics, dried over magnesium sulfate and, concentrated under 
reduced pressure to give a yellow solid. The crude material 
was recrys tall i zed from acetone and water to give 12.55 g of a 
yellow crystalline solid. ' ^HNMR (DMS0-d6 ) 5: 7.99 (m,2H) 7.14 
(t,lH, J = 8. 79Hz) 3.71 {bt , 4H; J = '4 . 56Hz ) 3.23 (bt,4H, J = 
4.76H2) '. ESI mass spectrum analysis m/z (relative intensity) 
227 (M+H) . 

Part B. Preparation of N- (3-fluoro-4-aminophenyl)morpholine. 

N- (3-fluoro-4-nitrophenyl)morpholine. (6.01 g,26.*59 mmol) 
and' a catalytic amount of palladium on carbon (10%) were 
suspended, in. 100 mL methanol in \a Parr flask. The reaction' 
mixture w^s placed on 'the Parr Hydrogenator at 60psi for 2H. 
The reaction mixture was ^passed through a Celite pad and the 
filtrate was. concentrated under reduced pressure to give 4 .'50 g . 
of N- (3-f luoro-4-aminophenyl)morpholine an ^of f-c6lored solid. 
^HNMR(DMSO-d6). 5: 6 . 73 ^ ( t. IH, J = 9 . 34 ) , 6-.2.8 {m,2H);-3.64 ,(bt, 
4H, J = 4.58Hz), 2.76 (bt, 4H, J = 4.,58Hz). ESI mass spectrum • 
analysis m/z (relative intensity) 197 (M+H, 100). ^Vnmr(DMSO- 
d6) 5: -124.455. . - 

Part C. Preparation of 1- (3-cyanophenyl) -3-methyl-5- ( {3- 
f luoro-4- (N-morpholino) phenyl ) aminocarbonyl ) pyrazole . 

Dime thylaminopyridine (0.28 g, 2. 25 mmol) was added to a 
solution of l-{3-cyanophenyl)-3-methyl-pyra2ole-5-carboxylic 
acid chloride (0.46 g,1.88 mmol) and N- {3-f luoro-4- 
aminophenyl ) morpholine (0.37 g, 1.88 mmol). in 20 mL methylene 
chloride. The reaction mixture was stirred at ambient 
temperature for 72H and then concentrated under reduced 
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pressure. The resulting residue was purified via flash 
chromotography to. give';o,070,g of pure 1- (3-,cyanophenyl) -3- 
methyl-5- ( {3-f luoro-.4- (N- ^. 
\ • morpholino) phenyl ),a^^ ^HNMR(DMS0-d6) 5: 

5 ' 10.50 (s,lH)-.7. 93 (S,.1H), .7;.83, (d^lH, J = 7.33H2)^, 7.73 (d. IH, • 
' J= 8.79Hz), 7.62 (t. IH, J-=7.87Hz), 7.53 '(m,lH), 7.34 (d, 
IH, J = 9.15Hz) , 6-,99 ( t , 1h/ J = * 9 : 34Hz) , . 6 ,93 (s-,lH)/3.69 
(bt, 4hV J = ,4.58Hz),. 2.92; {bt/. 4H/- J - 4.58H^ 
ESI mass spectrum analysis m/z (relative intensity) 406 (M+H,^ 
10 100) , 833 {2M+Na) . ^^F NMR (dmso-d6,3 00MHz) 5: -122.081. 

Part D. , "preparation of 1- (3-amidinophenyl) -3-methyl-5- ( (3- 
f lu6ro-4 - (N-morpholino ) phenyl ) aminocarbonyl ) pyrazole . ' 

15. • • i-(3-Cyanophenyl)-3-methyl-5-( (3-fluoro-4-{N- 
' S"morpholino)pher^^ <0 • 070 g, 0 .173 itimol) 
.,was dissoyled in 2 mL chloroform and 2 mL ethanol at O^C. ^ 
Hydrogen chloride, gas was bubbled into the reaction mixture .for 
IH. . The reaction mixture* was allowed to warm to ambient 
20- . temperature over- 15H and was: concentrated under reduced/ ' ^ \ 
pressure The resulting solid was 'placed under high ; vacuum for 
2H. Theh^ the crude imidate was dissolved in 2/' mL ethanol and ^ 
• ammonium carbonate (025 /g,2.60 nimol)-:was added to the solution' 
/at ambient .temperature . The reaction mixture "was s 
25 72H .and concentrated under' reduced pressure. The crude- product 
. was purified by standard HPLC methods to give; 0 .016 . g of pure ' 
l-(3-amidinophenyl)r3-methyl-5-('(3-fluoro-4-(N- ■ - 
. morpholino)phenyl)aminocarbonylJpy^^^^^ ^HNMR(DMS0-d6) 8: • 
10.53 (s,lH), 9:40 (s,2H) , '9.12 (-s,2H)7 7.93 (d/ IH, J = • / 
" 30 ^ 1.71Hz; 2H) , 7.81. (m,lH) , 7.70 (m.2H)v 7.53 (dd, IH', J= - 
15Hz), 7.35 (d, IH, J = 8. 79Hz), 7.01 (m,2H),. 3.72 (bt, 4H, "J 
= 4.52Hz), 2.95 (bt/ 4H, J = 4 . 6Hz) / 2 . 29 ( s ,3H) , ^ ESI mass 
spectrum analysis m/z (relative intensity) 423 (M+H, 100) . 
^^FNMR(DMSO-d6)5: -73.790 and -121.040. HRMS Calculated for 
-35 'C22H24N602F1: 423.194478, found 423 . 192755 . . . . ' 
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Example 225 

1- (a-amincamethylphenyl) - 3-methyl-5- [ (3-f luoro-4- (N- 
morphol ino) phenyl )aminocarbonyl]pyrazQlft Vi-i a- t - T - ; f ■^^^r.^r> ^ r^^ ^^■. ^^^^Q 

5 Part A. Preparation of 1- {3-cyanophenyl) -3-ine.thyl-5- ( (3 ' - 
f luoro-4 ' - (N-morpholino) phenyl) aminocarbonyl ) pyrazole 

Dimethylaminopyridine(0.18 g,1.47 mmol) was added to a 
solution of 'N-'(cyanophenyl) -3-methyl-pyrazole-5-carboxylic\ acid 
chloride (0 . 30 g,1.22 mmol) and previously described N-(3- 
fluoro-4-aminophenyl)morpholine(0.24 g,^1.22 mmol) in 20\mL 
methylene chloride. The reaction mixture was stirred at 
ambient temperature for 72H and then concentrated under reduced 
pressure. The resulting residue was purified via flash 
chromotography to give 0.070 g of pure 1- (3-cyanophenyl) -3- 
methyl-5-;( (3 ' -f luoro-4 ' -JN- 

morpholino) phenyl) aminocarbonyl ) pyrazole . ^HNMRjDMSO-d6 ) '5: 
10.50 (s,lH), 7.93 (s,lH), 7.,83 (d, IH, J = 7 . 33Hz ) , 7 , 73 (d/ 
1H: J = 8,79Hz) , .7.62 (t, IH, J = 7 . 87Hz) , 7 . 53 (m, IH) , 7 . 34 
.'(d, 1h;j> 9.15Hz) , 6.99 (t, . IH, J- = 9 . 34Hz) , 6.93 (s,lH), 
3.69 (bt, 4H, 4.58 Hz), 2.92 (bt, 4H, J = 4-. 58Hz ) / 2 , 28 

(s,3H). ESI mass spectrum analysis m/z(relative intensity) 406 
(M+H, 100) 833 {2M-fNa) . ^^F (DMSO-d6) .6: -122.078. " 

25 Part B. Preparation of 1- (3-aminomethylphenyl) -3-methyl-5-^( (3 ' - ^ 
f luoro-4 ' - (N-morpholino) phenyl) aminocarbonyl ) -pyrazole. 

1- (3-Cyanophienyl) -3-methyl-5-.(. (3 ' -f luoro-4 '- (N- 
morpholino) phenyl) aminocarbonyl) pyrazole (0.21 g, 0.519. mmol) was 

30 suspended with a catalytic amount of palladium on* carbon (10%) 
in 15 mL methanol and 1 xnL trifluoroacetic acid. The reaction 
mixture was placed on the Parr Hydrogenator. at 6.0psi for 20H. 
The reaction mixture was passed through a Celite pad and the 
filtrate was concentrated under reduced pressure. The crude 

35 material was purified by standard HPLC methods to give pure 1- 
(3-aminomethylphenyl) -3-methyl-5- ( (3 ' -f luoro-4 (N- . 
morpholino) phenyl) aminocarbonyl) pyrazole. ^HNMR(DMS0-d6) 5 : 
10.53 (S,1H); '8.18 (bs,2H), 7.60 (s,lH), 7.53 (dd, IH, = 
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•IS.OHz, J2 = 2.2Hz) ; 7.44\-(m,2H) , 7.33 (d, 2H, J=7 . 33H2 ) , 6 . 98 
' (dd, lH,,Ji= 9.'3Hz,a2 =^'.2H2).,: 6.86 ("s,lH) 4.07. (bt, 2H, Ja.= 
: . 2.9Hz/j2 = 2.6H2) , 3.69 (bt, 4H, • Ji = 4.4H2, J2 = 4.8Hz),*2;91 

(bt, 4H, Ji = 4 .9Hz/ J2=4.8Hz) , 2.47 .{s,3H). ESI mass spectrum 
. 5- analysis m/z( relative intensity) 410 (M+H, 100). /^^F NMR 
(DMSO"d60, 6: -74.991 .and -122.105- HRKS calculated for 
-C22H25N502F: 410.199224, found 410.197598. 

Exanrple 226 

10 i- (3-aininomethylphenyl)-3-trif luoromothyl-5- ( ^ 

methylimidazol- 1 -yl ) phenyl ) aiidnocarbonyl )pyrazol^^ 
■ ■•• ;trif luoroacetate 



15 yDriitro -benzene. " * 

■ ' 2-Methylimidazole(l-. 0 g/l2 .18 mmol) was added to a 
solution of 3 /4-dif luoronitrobenzene in 100 mL DMF. Added 
potassium carbonate (2. 02 g, 14. 61 mmol) to the reaction mixture . 
20-' and, stirred vigorously, for 24H. Concentrated reaction mixture 
under reduced pressure and took up residue in 100 mL ethyl 
,,acetate\ Washed, organics 6x50' nU^ water and 3x50 mL ' brine . 
.solution. Dried resulting organics over magnesium sulfate and 
concentrated resulting organics under reduced pressure to give 
25 1.66 g of , crude 3-fluoro-4-N- (2-methylimidazol-l-yl) nitro- 

- benzene. ^H3SIMR(dmso-d6, 300MHzj 5: 8.42 (dd, IH,, Ji = 2 .4Hz, J2 = 
• lOHz)*; 8,21 (m/lH), 7.86 (t^ lH; J,= 8.4), 7. H (s,lH), 6.98 
(s/lH) , 2.21 ' {s> IH) ; — ESI mass spec triim analysis 'm/z-(relative - 
■ " intensityy 221:9 (DMS0-d6') 5: :-118 . 512 . ■ ; 

30 ■ : ' ' ' 

Part B." Preparation of 3^f lubro-4- (2-methylimidazol-l-yl) . 
aniline . ' \ 

3-Fluoro-4-N- (2-methylimida2ol-l-yl)nitrobenzene (1.66 
35.. .g,7.51 mmol) .was added to a suspension of palladium on 

carbon (10%) in 30 mL mehthanol. The reaction mixture was 
placed on the Parr Hydrogenator at 60psi for 20H. Filtered, 
reaction mixture through a Celite pad. and concentrated filtrate 
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under reduced pressure to give 1,40' g of the crude 3-fluoro-4 
N- (2 -methyiimidazol-l-yl) aniline: .^HNMR (dmso-d6 , 3 00MHz) 6: . 
7,02 (m.2H), 6, 83 (s.lH), 6,43 (m.2H). '^70 (Kc^itt ) 2,07 
-.(s,iH), ESI mass spectrum analysis m/z (relative intensity) , 
'^F NMR (DMSO-d6) 5: -124.344. ' ■ — 

Part C., Preparation of 1- (3-cyanophenyl) -3-trifluoromethyl-5■ 
( (.3 ' -f luoro-4 ' - (2-methylimida2ol-l-yl)phenyl) - 
.aminocarbonyl ) pyrazole . 

Dimethylaminopyridine { 0 .19 . g , 1- 56 mmol ) was, added to a 
solution of N- (3-cyanpphenyl) -.3-trif luoromethyl-pyrazole-5- 
carboxylic -acid chloride (0 .39 g, 1 . 30 mmol) and 3-f luor6-4- (2- 
methylimidazol-l-yl) aniline (0.25 g,1.30 mmbl) in 10 mL' 
methylene chloride. The reaction mixture was stirred at 
ambient temperature for 5H and then concentrated under reduced 
pressure.; The resulting residue, was purified via flash - 
chromatography to give 0.16 g -of pure 1- (3^cyanophenyl) -3- V 
trif luoromethyl-5- { (3 ' -f luoro-4 (2-methylimidazol-l-yl)' 
•phenyl ) -aminocarbonyl ) pyrazole .* . ESI mass spectrum analysis 
m/z(relatiye intensity) 455.2 (M+H; 100) * . 

Part-D. Preparation of 1- (3 -aminomethylphenyl) -3-trif luoro- 

methyl-5-{ (3 ^-f luoro-4 (2-methylimidazol-l- ' ' 

yl) phenyl )'aminocarbonyl ) pyrazole bis-trif luoroacetate : . 

' Standard transformation of the benzonitrile ( 0 . 16 g, 0,344 
mmol) obtained in part C to the benzylamine via catalytic 
hydrogenation yeilded 0.050. g 1- (3-methylaminophenyl) -3- , 
trifluoromethyl-5- ( (3 ' "f 1^03ro-4 ' - (2-methylimidazol-l- 
yl) phenyl) aminocarbonyl) pyrazole bis-trif luoroacetate after 
HPLC purification. ^HNMR (DMS0-d6 ) 5: 11,25 (s, IH) , 7 , 91.-7 . 52 
{m,10H), 4.12 (m,2H), 2,43 (s,3H). ESI mass spectrum analysis 
m/z{relatiye intensity) 459.1 (M+H, 100) . - HRMS (NH3-CI) : 
Calculated for C22H19N60F4: 459 , 155647 found 459,154688, 
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Example 227 

' i- (3-cyanophenyiy-3-t:rifluorcraethyl-5- ( ( 11,1 

yl ) oxymethyl ) pyrazole 

■ 5 • Part a; Preparation of 1- (S-cyanophenyl) -B-trif luoromethylrS- 
/ . { { [1,1' ] -biphen-4-yl)oxyinethyl)pyra2ole, 

Diethyiazodicarboxylate (0/41 mL,.2.59 iranol) was dripped" 
into a solution of previously described 1- (3 -cyanophenyl) --3- 
10 trifluGromethyl-B-hydroxyinethylpyrazple (0.46 g, 1.73. mmol)-, 4- 
■ ..hydroxy- 1 l,i,'}.-biphenyl^ (.0.'44 'g, 2 ^SS mmol) / and ^ ;\ • 
. triphenylphosphihe (0 . 68^ g^ 2-. 59' ittmol) in 15 ihL THF over ' IH . . . 
' Let reaction mixture stir. for. 48h. . Diluted reaction mixture 

15 organics , dried over magnesium" -sulfate and purified crude ; 
material by flash- chromatography to give 0.040 g of pure 1- (3- 
cyanophenyl ) -3 -trif iuoromethyl^ 
•yl) oxymethyl) pyrazole. /HNMR.(DMS0-d6) 5: 8,0.1 (m,lH), 7.91 
(m,lH), 7.75' (m,lH) , 7.58 (m, 4H): 7 . 44 (m/2H) , 7^34 (m^lH)/ 
' / : ' 20 6.99 (m/2H). 6.88 (^ ^H) 5 . 05 (s , 2H) .■ ESI mass spectrum 
■ ' analysis m/z (relative, intensity)' 4^0 (M+H/100) . 437 ■(M+NH4, 63) 

V * Examples 228 and 229 

1- {3-amidinophenyl) -3-trif luorOTethyl-5- [ ( [1, 1 ' ] -bip 
25 yi),pxyinethyll pyrazole (Exai^le 228 ) and 1- (3- 

Carboxamidophenyl) -3-trif luoromethyl-5- ( ( [1/1' 3 -biph^^^ 
yl ) oaiymethyl ) pyrazole ( Exam^^ 

Part A. .Preparation of 1- (3-amidinophenyl)-3-t:rif luoromethyl- 
30 5- ( ( [1,1' ] -biphen-4-yl) oxymethyl )pyfazoie and l-'('3- .; , 

carboxamidophenyl) -3-trif luoromethyl-5- (:( [1> 1' ] -biphen-4- , 
. . yl) oxymethyl) pyrazole. " 

Standard Pinner-amidine transformation of the l-{3- 
' 3 5 . ; „ cyanopheny 1 ) r 3 - tr i f luor ome thy 1 - 5 - ( 

yl) oxymethyl) pyrazole as previously described af forded 0 . 022 . 
of l-.(3-amidinophenyl) -3-trif luoromethyl-5- (( [1, 1' ] -biphen-4- 
^ . ■ yl)oxymethyl)pyrazole, trifluorbacetate. 'HNMR{DMSO-d6)8: 9.42 

^ , ' ^ • 244 / ' ^ . 
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(bs,2H), 9.16 (bs,2H), 8.06 (s/lH), 8.01 (d, IH, J = 8.1Hz), 
lisi (d, IH, J = 8.1Hz),, 7.79 (t,. IH, J = 8.1Hz), 7.56 
(m,4H) ,7.39 ( in,2H), 7.28 (m, IH) , 7. 23 (m,lH),7ni 2H, J- 

e . / ynz) , 5.26 (s, 2H) . ESI mass spectruifi analysis m/z (relative 
5 intensity) 437 (M+H,' 100) . .HRMS{NH3-CI) : Calculated for 

C24H20N4OF3: 437.158921, found 437 . 157809 and 0.002 g of l-(3- 
carboxamidophenyl) -3Ttrif luoromethyl-5- ( ( [1, 1' ] -biphen-4- 
. yl) oxymethyDpyrazole after HPLC purification. - ^HNMR (dmso- 
d6, 300MHz) 5: 8:i8 (s,lH) 7.99 (d, IH, J = 7.7Hz), 7.78 (d,- 
10 IH, J = 9.2Hz), 7.68-7.53 (m,5H),*7.39 (t, 2H, J = 7.7Hz); 7.27 
(dd, 2H, Ji = 7.3Hz, J2 = 7.0Hz), 7 . 18 (s , IH) , /7 . 01 (d, 2H, J = 
. 8.8Hz) , 5.21 (s,2H) . ESI mass- spectrum analysis m/z (relative * 
intensity) . 479 (M+H+MeCN) . HRMS (NH3-CI) : Calculated for 
C24H20N4OF3: 43 7 .15892 , found 437 . 157809 . 
15 , . ' — . 

Examples 230 aoid 231 

1- (3-ainidinophenyl) -3-trif luoromethyl-5- ( (2-f luoro-4- (N- 
morpholino ) phenyl )aininocarbonyl)pyrazole bis-trif luoro acetate 
and 1- (3-Carbbxamidophenyl) -3-trifluoro(methyl-5- ( (2-f luoro-4- 
20 ( N-morpholino) phenyl) aminocarbonyl) pyirazole 

Part A. Preparation 'of 2-fluoro-4- (-N-morpholino) aniline. ^ 

Morpholine (10 . O^mL, 115 mmol) was added to. a mixture of 4- 
25,. bromo-2-fluoroaniline(1.03 g,5.42 mmol), copper ( I ) bromide 

(0.039 g,0.27 mmol) and potassium! carbonate ( 1 '. 50 g, 10 , 84 mmol) .' 
The reaction .mixture was heated to 130°C ,f or • 48h, concentrated 
Tinder reduced pressure , and purified by flash chromotography to 
afford 0.. 11 g of pure 2^fluoro-4- ( -N-morpholino) aniline. 
30 ^.HNMR(DMSO"d6) 5: 6.73 (dd, IH, = 8 . 8Hz , . = 9 . 9Hz ) , 6.64 
(dd, IH, Ji = 2.6 Hz, J2 = 13.2Hz), 6.57 (m,lH), 3.85 '(m,4H), 

3,02 (m,4H) . ESI mass spectrum analysis m/z (relative intensity) 
197 (M+H, 100). /^FNMR { dmso-d6 , 3 OOMHz ) 5: -133. 

35 Part B., Preparation of 1- (3-cyanophenyl) -3-trif luoromethyl-5'- 
( (2 ' -fluoro-4 ' - ('N-morpholino)phenyl)aminocarbonyl)pyrazole. 
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' 2-Flupro-4- (N-morpholino) aniline (0 .11 0 , 56 itimol) in -5 . 
mL methylene* chloride was dripped into a' stirring solution of 
^ N-(3-cyanophenyl)-3-trifluoromethyl-pyrazole-5-carbo^^ acid 
. .chloride (0.17 g, 0.56 mmol); and dimethylamindpyridine (0.082 g, 
V 5 , 0.67 imiol) \ in 10 mL. methylene -ehl^^ The reaction mixture 

* was stirred at ambient tetmperature for 20h.- The reaction 

• mixture was concentrated under reduced pressure and purified by . ■ 
■ flash chromatography to give 0.19 g of .pure. 1 -('3 -cyanophenyl) - 

3-trif luoromethylr5- 1 (2 -f luoro-4 : - (N-' 
' 10 morpholino j phenyl ) aminocarbonyl ] pyrazole . . ^HNMR(DMSp-d6) 5: ^ 

; (m, IH), 7.86 (s;lH)., 7.77 (m,3H), 7.-61 (dd, 2H, Ji = 7.7Hz. J2 

■ / 8.1Hz) , 7.12- (s,lH) /:,3. 85 (m,4H)-, 3.14 (m,4H) . , 

..^^^^^^^^..;.lpart^--G ^ Prepara1 ^ 

15 5-( (2'-fluoro-4'-(N~morph6lino)phenyl)amino-carbonyl)pyrazole' 
■ bis-trifluoroacetate and 1- (3-carboxamidophenyl) -3- 
; - trifluoromethyl-5- :(;(2 ' -f luoro-4 '- (N^ ■ 

morpholino ) phenyl ).aminocarbonyl ) pyrazole.- 

20 • standard, Pinner-amidine transformation -of the 1- (3- 

' ^ ' cyanophenyl)-3-triflubromethyl-5- ( (2 ' -fluo^^ 

morpholino)phenyllaminocarbonyl)pyrazole afforded or.lO g of 1- 
. (3-amidihophenyl) -3-trif luoromethyl-5- [ (2 ' -f luoro-4 ' - (N- 
morpholino ) phenyl )aini'nocarbonyl]pyrazole bis-trif luoroacetate. 
, 25. 'HNMR(dmso-d6 /300MHz) '5: 10 . 35. (s .IH) , 9 . 40 {bs>:2H) 9 . 11 . • ' 
; (bs,2H),.:7.96^ (s,lH)^,. 7.87-(t,2H)-,^7 
/ ' 7.27 (t,lH) / 6.84-6.:71,{m,2H) , 3;70.-3.66- (m,4H)., 3.09-3.06^' _ 

(m, 4H) . ,,ESl;mass^,^^^^^ ... 

476,5 '(M+H, 100) . HRMS ,( CI ) : -Calculated for G22H2-1N602F4.; - . 

\ 30- 477.16,6212, fdund 477.166415.' NMR (<toso-d6,300MHz) 8: - * 

61.354/ -74.772 and 0. 002' g- of 1- {3-carboxamidophenyl) -3- 

. trifluoromethyl-5-( (2 '-f luoro-4 '-(N- / * 
morphoiino ) phenyl ) aminocarbonyl ) pyraz.ol e ■ af ter HPLC ■ 
purification. -, ^HNMR(DMS0-d6) 8: 10.31 (s.lH) , 8.1,0 (s,lH) , *. ' 

35 '7.98-7.94 {m,2H), 7.64-7.50 (m,2H)., 7 . 33-7 . 27 (m/lH) , 6 . 83-6 . 70 
(m, 2H) , 3 .70^3.66' (m,4H) , 3.09-3;.;06 {m]-4E):::\ESi:msiSS spectrum" , 
analysis m/z(relative intensity) 477 .5 (M+H,/l60) , ' '"'f NMR 
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(DMS0-d6) 5: -61.274, -74,363. HRMS{CI): Calculated foi 
C22H2bN503F4 478. 150228/ found 478.147507.' 



Example 232 

1- (B-ainincmiethylphenyl) -3-trif luoromethyl-5- ( (3- 
trif luorcanethyl-4- ( N-morphblino) phenyl) aminocarbonyl)pyra2ole 

bi s - t r i f luor oace t at e 

Part A. . Preparation of 3-trif luoromethyl-4-N- ' ' * 
morpholinoaniline. 

3-Trif luorpmethyl-4-N-morpholinonitroben2ene (1.0 3.62 
mmol) was , added to a suspension of .palladium* on carbon (10%) ii 
25 mL methanol.. The reaction mixture , was placed under 1 
atmosp^here H2 at ambient temperature for 24h. Passed reaction 
mixture through, a- Celite pad and concentrated filtrate under * 
reduced pressure to give the desired aniline in quantitative 
; yeild-^ ..^HNMR{DMS0-d6.) 5: 7 . 20 * (d, IH, J=7 . 2Hz) , 6 .92 (d, 1h/ J = 
2:6), 6.81 (dd, 1H,-Ji= 2.9Hz, J2 = 8.4Hz)', 3 . 80 (m, 4H) / 3 , 74 
{bs,2H), 2.83. (bt,; 4H,' J = ' 4 . 4H2 )■ , 3 . 70-3 . 66' "(m, 4H) , 3v09-3.06' / 
(m,4H). Ammonia CI mass spectriim analysis m/z (relative ' 
intensity) 247 (M+H, 100 ) . . . 

Part B. Preparation of. 1- (3-cyanophenyl) -3-trif luoromethyl-5- ' 
( (3 ' -p2:if luoromethyl-4 ' - (N- , 
morpholino ) phenyl ) aminocarbonyl )pyrazole*. 

■ pimethylaminopyridine(0.25 g, 2. 01 mmol) was added to a 
slight suspension of 3 -trif luoromethyl-4-N- 

morpholinoani line (0.41 g, 1.67 mmol) and N- ( 3-cyandphen^l) -3- ' 
trif luoromethyl-pyrazole-5-carboxylic .acid chloride ( 0 . 50 g,1.67 
mmol) in 20 mL methylene chloride. The reaction mixture was 
stirred, at ambient temperature for 24h, concentrated under 
reduced pressure and purified by flash chromatography to give 
0 . 38 g of pure 1- (3-cyanophenyl) -3 -trif luoromethyl-5- (*(3 ' 
trif luoromethy 1-4 ' - (N-morpholino ) phenyl) aminocarbonyl )pyrazole. 
^HNMR(dmso-d6,3pOMHz) 5: 7 . 79 (m, 5H) / 7 . 62 . (dd, IH , = 7.7H2r 
J2'= 8.1Hz);/*7.38' (d, IH, J =-8.4Hz)., 7.15 (s,lH), 3.83- (bt, 
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4H, J = 4. 4) , .2. 91 (bt, 4H, J = 4.;4Hzy.' Arnmonia CI mass 
spectrum analysis m/z (relative intensity) 510 (M+H, 100) -. ^^F 
NMR (DMSO-de) 5: -61.033 and -62.854. 

5 Part C. Preparation of 1- (3--ainidinophenyl ) -3-trif luoromethyl- 
5- ( (3 ' -trif luoromethyl-4 ' - (N- ; : \ ' 
morpholinp ) phenyl ) aminocarbonylKpyrazole bis-.^triflu^ 

The 1- (3-cyanophenyl) -3,-trifluoromethyl-5- ( (^l-trifluoro- 
ip. . methy 1-4 \- (N-rnorpholino) phenyl ) amindcarbonylO.PYr^ 

• g, 0".75 mmol) was transformed to the corresponding .benzylamine 
by standard catalytic reduction' asv described previously to 
afford 0 ,19 g- of ' 1- (3-amidihophenyl) -3-trif luor6methyI-5- . 

^r-^^'^'^tri^Iuofbm^ 
•15 , bis-trifluoroacetate after HPLG purification. t '^HNMR;(DMSO-^ 

iO.92 (s, IH) , ■7..99 (d, IH, J = 2.6Hz)\ '7.88-7.85Mm,lH)V ^ 

(s.lH), 7,63 - (svlH)-/ 7.55r-7.49 (m,4H). 4 (bs, 2H);,., 3 . 67 -;3 , 64 ; . 

(m,4H), 2.78, (bt, 4H,J =4.4Hz). ESI mass spectrum analysis ' 

m/z (relative intensity) . 5r4 '(M+H, 100) . " ^^F NMR (dmso- 
' 20 d6,300MHz) "5: •-59 .557', -61.305/ and -74 . 2'?0 . HRMS (GI) : , > ^ 

' .Calculated for C23H22N502F6 : 514. 167770 \ ' ! ; 
. .. ^ found 514; 166332. ' '\ ' ' \ " ' ■ ; : ' " / ' 

■ 'ExaaaplB 233 

25 l-(3-aminomethylphenyl)-3^ethyl-5-[(3-.fluoro--2'-tert- 

butylandnosulfonyl-[l,l']-biphen^4-yl)aminocarbonyl]p ; 

- ^ Part A. -^Preparation of e thy 1-2 ,4 -dioxohexanoate.- ^ ' 

\ 30. Sodiiam metal (16.50 "g> 717/; 39. mmol) was dissolved in 2'00^ . . ' 

mL ethanol. When the solution had cooled 2-butanone (64.26 mL,, 
717.39 mmol) was added to the solution. After O.lOh diethyl; 
. oxalate (97.43 mL;717>. 39 mmol) was added to the reaction ' ■ 
mixture.. Warmed reaction mixture to 65^C for 4h, concentrated 
.: 35. undex reduced^pressure and^treated with -200 'mL l.^ 

hydrochloric acid solution.- Extracted with 200 iriL. EtOAc- ,and / 
washed organics 2x150 mL' water and" 2x150 mL brine- solution. 
•Dried resulting organics over magnesium sulfate, concentrated 
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under reduced pressure and purified by flash chromatography to 
give 21.13 g of -pure ethyl-2 , 4-dioxohexanoate . ;^HNMR(CDCl3)' 5: 
14.40 (bs>lH), 6.38 (s.lH), 4 , 40-4 . 32 ■ (m, 2H) , 9 (g^ 21I, J 

y.yHz), 1.41-1,36 (in,3H) , 1.18 (t. 3H, J = 7.2Hz) , 

Part B. Preparation of ethyl (.2-methylimino) -4-oxohexanoate . 

Ethyl .2, 4-dioxohexanoate(21.13 g> 0 . 12 mmol) and 
metl:^oxylainine hydrochloride (10 . 26 g, 0 . 12\iranol ) were added to a 
suspension .of 3A molecular sieves (30 g) in 500 mL anhydrous 
ethanol. . The reaction mixture was stirred mechanically for 
24h. Then the suspension-was filtered through a Cell te pad and 
the resulting filtrate was concentrated to give the crude 
product. Flash chromatography of the crude material • gave 6.07 
g of pure ethyl (2-methylimino) -4-oxohexanoate . ^ ^HNMR (DMS0-d6) 
5: 4.33- (,q, 2H, J = 7.2Hz), 4.06 (s,3H), 3.71 (s,3H), 2.51 (q/ 

2hV J = 7,2Hz) , ,1.35 (t,. 3H, J = 7.2Hz) , 1.08 (t; 3H; J =' 
7.2Hz) . Ammonia CI mass spectrum analysis m/z (relative 
intensity) 201 (M+H, 60 ) , 219 (M+NH4 , 100 )- . 

•Part C. Preparation of ethyl (N- (3-cyanophenyI) -3- ' ; - / 
ethyl )pyrazole- 5 -carboxy late - ' 

To- a solution of ethyl (2 -me thoxyimino)*- 4-oxohexanoate (1 . 0 
g, 4.98 mmol) in 50 mL glacial acetic, acid was added 3-cyano- ' 
phenylhydrazine hydrochloride (0. 84 .g, 4 . 98 mmol); The reaction 
mixture was warmed to reflux temperature for 4h, • concentrated 
lander reduced pressure and purified^ ^by flash chromatography to 
give* 0.98 g "of ethyl (N- (3-cyanophenyl) ^3-ethyl)pyra'zole-5- 
carboxylate. ^HNMR(DMSO-d6) 5: 7.77-7.76 (m, IH) , 7.72-7.68 (m, 

2H), 7.56 (t,lH,J=8.'0Hz), 6.89 (s,lH), 4.30-4.23 (m,2H), 2.73 
(q, 2H, J = 8.0Hz), 1.33-1.27 ,(m,6H). Ammonia CI mass spectrum 
analysis m/z (relative intensity) 270 . (M+H, 100). 

Part D. Preparation of 1- (3-cyanophenyl) -3r.ethyl-5- ( (4-bromo- 
2-f luorophenyl) ) aminocarbonyi)pyrazole. 
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.. To a solution of 4-broino-2-fluoroaniline (2. 06 g";10.82' 
inmol) and ethyl (3-cyanophenyl) "3'-ethyl)pyrazole-5-carboxylate 
{0,97 g,3.61 mmol) in '20 mL methylene chloride was added 
trimethylaliiminum (2.0M in hexanes ,5 . 41 itiL, 10 . 82. mmol) in a 
.5 dropwise fashion over 0.3h. The reaction, mixture was stirred 
at ambient temperature for 72h, -quenched carefully with 1,0M 
hydrochloric .acid solution, washed 4x50. mL l.OM hydrochloric 
acid solution, dried over magnesium sulfate' and concentrated 
under reduced. pressure. The resulting residue was purified by 
10 flash chromatography to afford 0.23 g of 1- (3-cyanophenyl) -3- 
ethyl-5- n4-bromo-2-fluorophenyl) ]aminocarbonyl)pyrazole. 
/HNMR(pMS0-d6) 8: 8 . 17 - { t , ■ IH, J = 8.0Hz),. 7.82 (in, 2H) , 7. 71 
(m,2H), 7.56^ (dd, IH, Ji = 8.0Hz> J2 = 7 . 7Hz) , ■ 7. 33: (m, IH)'., 6 . 72 
(:s7^IH);-r^^ 

15 spectrum analysis *m/z {relative intensity) 415 (M+H, lOO)., 

.Part E. Preparation of 1- (3-cyahophenyl) -3-ethyl-5- [ (3-f luoro-* 
. 2-tertbutylaminosulf onyl- [1, 1 ' ] -biphen-4-yL) amino- 

carbohyl ] pyrazoie . i v 

20' ■ , , ■ . ' V . ^ " .; . ■ \ ■ . 

To a nitrogen' purged solution of 1- (3-cyanophenyl) -3- 
ethyl-5- ( (4-bromo-2-^fluorophenyl) ) aminocarbonyl)pyra2iole{0.23 
. g, 0.56' mmol) , 2-tert-butylaminosulfGhylphenylbor^ acid (0.17 
g, 0.67 mmol) and sodium carbonate ( 0. 12 g,1.12 mmol) ih'lO mL 
25 ethanol and 20 mL toluene .was added . catalytic tetrakis- 

triphenylphosphine palladium; The reaction mixture was heated 
to 80°C for 15h, concentrated under reduced pressure and ^ . , 
J 1 purif ijed .by .flasX chromatography to af f ord 0 . 13 g .of 1- (3- 

aminomethylphenyl) -'3-^ethyl-5- [>(2 
30 ' tertbutylaminosulfonyl- [1, 1' ]-biphenT4- . ; ■ 

yDaminocarbonyl] pyrazoie. ^HNMR(DMS0-d6) . 5: 8 . 36 (t, IH, J ~\ 

8.0Hz), 8.16 (m,lH), 7.97 (bd, IH, J = 3 . OHz) , 7 . 85 (s , IH) , 
7.77 (d, IH, J = 8.1Hz)', .7.70 (d, IH, J = 7.8Hz), 7.54 (m, 3H) , 
. 7.41 (dd, IH, 1.8Hz, J2 = 11.7Hz) , 7.25 (m, 2H) 6 . 76 ; (s ,lHj ; 

35 a.67 (s,lH), 2.79 (q,2H, J 8.0Hz), 1.36 (t, 3H, J = 8.0Hz),: 
1. 06 (s, 9H)'.. Ammonia CI mass spectrum* analysis ,m/z (relative 
intensity) 546 (M+H, 100) . NMR (dmsQ-d6,300MHz) 5: - 

130.963: 
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: Part F. Preparation of 1- O-aminomethylphenyl) -3-ethyl-5- [ (3- 

f luoro- (2-tertbutylaininosulf onyl- [1,1'] - biphen-4- .. 

y 1 ) ) cuiiinocarbonyi j pyrazole . ^ 

*5 - ■ ^ ' - ■ - , : 

Standard transformation of the benzonitrile obtained in 
part C to the benzylamine via the catalytic reduction followed 
by treatment with ref luxing trif luoroacetic acid, converted the 
1- (S^.cyanophenyl) -3-ethyl-5- [ (3-f luoro-2- 

10 tertbutylaminosulf onyl- [1, 1 '] -biphen-4 - 

yl) aminocarbonyl] pyrazole to 1- (3-aminomethylphenyl ) -3-ethyl-5- 
[ (3-f luorb-2-aminosulf onyl- [1, 1 ' ] -biphen-4- 
. yl) aminocarbonyl] pyrazole trif luoroacetate. The crude product- 
was purified by standard HPLC purification, technique . 

15 ^HNMR(DMSO-d6) 5: 8:01-7.98 (m, IH) , 7.63-7.56 (m, 4H) , 7 . 45-7 . 25 / 
(m,5H), 7.16 (d/ IH, J = 8.4Hz), 6.96 {s,lH), 3.95 (s,2H),-2.66 
(q, 2H, J^= 7.7Hz) > 1.24. (t, 3H, J = 7,7Hz). ESI- mass spectrum 
analysis m/z(relative intensity) 493.9 (M+H, 100 ) , ' HRMS(CI):. 
Calculated for C25H24N503FS 493 .158390, found 493 . 156279 . 

20 ' ' • . ' 

Eacaiople 234 

1- (3-Aminomethylphehyl) -3-et:hyl-5- ( (3-fiuoro-2 ' -methylsulf onyl - 
-biphen-4-yl) ) aminocarbonyl) pyrazole trif luoroacetate 

25 Part A. Preparation of 1- {3-cyanophenyl) -3-ethyl)pyrazole-5- 
carboxylic acid chloride. / 

. To a chilled solution (O^'C) of ethyl 1- (3-cyanophenyl) -3 - 
ethyl )pyrazole-5-carboxylate (7. .13 g, 26.-51 mmol) in 100 mL 

3 0 water and 150 mL tetrahydrof uran was added lithium hydroxide 

(1.33 g, 31.81 mmol) . The reaction mixture was allowed to warm 
to ambient temperature overnight and was concentrated under 
reduced pressure. The resulting aqueous solution was washed 
3x100 mL diethylether and acicSified with concentrated 

35 hydrochloric acid solution to give a white precipitate' that was 
isolated by vacuum filtration. The white solid was place under 
high vacuum for 24h and a portion (0.31 g, 1.27 mmol) was 
treated with oxalyl chloride (0.17 mL, 1.90 mmol) and 
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dimethylformamide (0.1 mL) in 10 mL methylene chloride. After' 
24h.at ambient temperature; the reaction mixture was 
concentrated 'and the resulting solid was placed under -high 
vacuum to. give the crude 1. (3-cyanophenyl) -S-ethyDpyrazole-B- 
carboxylic -acid chloride. The crude acid. chloride was 'used 
without further purification. 



Part b; Preparation of 1- (3-cyanophenyl),..3-ethyl-r5,r { (3-f luoro- 
2'-methylsulfonyl-[l,l']-biphen-4-yl)aminocarbonyl)pyrazole. 

Toa solutionof 2-flu6ro-2'-methylsulfonylphenyi) aniline 
hydrochloride (6. '3 8 g , 1, 27 iranol ) . "and crude ,1- {3-cyanophenyl) -3- 
ethyl)pyrazole-5-carboxylic acid chlor.ide(1.27;mmol) in -10 mL 
-^-direhlcMetharie'-was-added^^d^^^ 

. mmdl). -The reaction mixture was- stirred at. ambient temperature 
for 24h, .concentrated' under reduced .pressure and purified by . 
flash chromatography. to- afford. 0.23 g of 1- (3-cyanophenyl) -3 - 
ethyl-5-( (2'-fluoro-2-methylsulfonyl-[l,l']-biphen-4- , 
yl) )amih6carbonyl)pyrazole. ^HNMR(DMS0^d6) 5: 10.42 (s,lH) , 
8.06 (dd,lH,Jx=2.0Hz,J2=8.0Hz.), .7.95-7.94 (m,lH), 7.85-7.60 
(m,.6H),.7.42-7.32 (m, 2H) , 7 .20 (dd, IH, Ji = 2.0Hz., jr='8.:0Hz), 
, 7..08 (s;iH); 2.89 (sV3H) , , 2.67:. (q, 2H, J = 7,.7Hz) , . 1 ,24 (t, 3H, 
'j.='7.7Hz). Ammonia CI mass spectrum analysis m/z (relative 
intensity) 489 (M+H,100) . 

Part e. Preparation of 1- (3-.aminomethylphenyl) -3-ethyi-5- (3-. 
f luoro-2 ' -methylsulf onyl- [ 1 .1 ) -biphen.4-yl) aminocarbonyl ) 

'■' pyrazdlev--* - - •- ~ - ■ 

3 ' To a suspension of 1- (3-cyanophenyi) -3-ethyl-5- ( (2' • 

fluoro-2'-methylsulfonyl-[l,l'],-biphen-4- - 
yl) aminocarbonyl) pyrazole (0.103 g, 0.211 mmol) and cobalt 
• chloride (0.003 g,0..021 mmolV in 10 mL methanol was added 
sodium.borohydride (O'. 016, g; 0.422 'mmol). After IH additional 
5, sodium borohydride (0,016 g, 0.4-22 mmol) was added. Let 
. reaction mixture stir- for 2h., Then'concentra.ted reaction 

mixture. under .reduced pressure and too)c up resulting residue ii 
■ l.OM hydrochloric acid solution to give a white precipitate. 
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Isolated precipitate by vacuum filtration and purified solid by 
HPLC to give 0V030 g of pure 1- (3-aininometh ylphenyl) -3 -et h yl -R- 

_ ■ — ( 3 -f luoro 2 ' ' meLhyisui ronyl- [1,1^] -biphen-4- 

yl.) aminocarbonyDpyrazole trif luoroacetate'. . ^HNMR (DMSO-d6) 5: 
5 10.45 {s,lH).8.06 (dd, lH,Ji=2.0Hz, J2 = 8 . OHz ) , 7 . 77 -7 . 61 

(in,5H), 7*.'47-7.31 (m, 4H) , .7 . 21-7 . 17 (m, IH) , 7.01 (s/lH), 4.07- 
.4.06 (m,2H), 2.90 ( s, 3H) , - 2 , 66 . (q, 2H, J=7 . 7Hz ) , " 1 . 24 
{ t , 3H, J=7 . 7Hz) . ESI mass spectrum analysis m/z (relative 
intensity) 493 (M-fH,100). HRMS Calculated for C26H26N403FS : 

.10 • 493.170966, found 493.172100.* 

Example 235 

1- O-Aminomethylphenyl) -3-ethyl-5- [ (2--f luoro-4- (2- 
methylsulfonylimidazol-l-yl) phenyl) ] aminocairboiiyl ) pyrazole 
15 trif luoroacetate 

Part A. Preparation of 4- (2 ' -methylthibimidazol-l- 
yl ) nitrobenzene . 

• 20 To a stirred suspension of potassium carbonate ( 40 . 07 g:, 

22. 60 mmol) .in 175 mL. acetone was added 1- (4-nitrophenyl ) 
imidazoline-2-thione (5 . 0 g,22.60 mmol) . Dripped iodomethane 
(1.44 mL,23.05 mmol) into .reaction mixture and heated to reflux 
temperature for 20h. Concentrated reaction mixture under. 
25 reduced pressure and took up resulting solid in 200 mL water. - 
Extracted aqueous three times with ethyl acetate. Combined 
extracts, dried over magnesium sulfate and concentrated in 
vacuo to give 5,29 g of crude 4- (2 ' -methylthioimidazol-1- 
yl) nitrobenzene. ^HNMR (DMSO-d6) 5: 10.45' {s,lH) 8.06; (dd, IH, 
30 Ji = 2.0Hz, J2 = 8.0Hz):, 8.38-8.33 (m,2H) v 7.77-7.72 (m, 2H) , 

7,61 (d, IH, J = 1.5Hz)/ 7.14 (d, IH, J = 1.5Hz), 2.52 {s,3H). 
ESI mass spectrum analysis m/z (relative intensity)'. 236 
(M+H, 100) , 

35 Part B. Preparation of - '4- (2 ' -methylsulf onylimidazpl-1- 
yl ) nitrobenzene . 
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■ To a cooled solution. (0°C) of ' 4- (2 ' -methylthioimidazol-l- 
yl) nitrobenzene (1.05 g,4.47 inmoi)' in 40 mL dichloromethane was 
added meta-chloropefoxybenzoic acid(1.54 g, 8 .94. mmol) . The ' . 
reaction mixture, was allowed to warm to ambient. temperature" 
5 over 2 OH. Washed reaction mixture 3x75. mL 1..0M sodium 

hydroxide solution. Dried resulting organics over magnesium 

sulfate and concentrated under - reduced pressure to give A- ?8 g , 
-of crude 4-{2'-methylsulfonylimidazol-l-yl)nitrobenzene. 
^HNMR(DMSO-d6)8: ■ 8,39 (d, 2H, J .= 8 .7Hz) , 7:73 (d, 2H, J = 
10 8.7HZ)., 7.28-7.23 (m,2H), 3.43 (s,3H). Ammonia CI mass spectrum; 

analysis m/z (relative intensity) 268 (M+H, 100). 

Parte. Preparation o f 4- (2' -methylsulfonylirnidazol-lr 

15 Standard, catalytic .reduction of 4- (2 ' -methylsulfpnylimidazol-l- 
yl) nitrobenzene (.0.9& g,3.67 mmol) with palladium on 
carbon(10%) in methanol gave 0 . 80 g of- 4- (2 ' - 
methyl'sulfonylimidazoi-l-yl) aniline..; . 

20 'hNMR {CDC13) 8: 7':24 (d, 2H, J=8 . 7Hz) , • 7 . 15 (dd, 2H-,Ji = ■ •.■ 

., 18; 3Hz , - 18 . 6Hz ) / 6 ^72 (d, 2H, a = 8.7Hz), 3.30 (s,3H). ■ 
, Ammonia, CI mass, spectrum analysis m/z (relative intensity) 238; . 

. (m+h;ioo) . . • ■ . . . / " V 

25 Part C . Preparation of 1- .(3-cyanophenyl) -3-ethyl-5- ( (2 ' - . 
\ fluor6-4^-(2r-methylsulfonylimidazol-l- . . , - 

yl) phenyl )..jaminoca,rb6nyl)pyrazole'. .\ : ' . 



■ . . "DimethyWnopyridine: (0.-42 g:3-.4a^i^^^^^ Was .added ; to a; ; , 
30 solution' of 4- (2 '-rnethylsulfonylimidazol-l-yl) aniline (0.37 
. g, 1.58 mfnol) .and 1- (3-cyanophenyl) -3-ethyl)pxrazole-5- 
. carboxylic acid chloride (1.58 mmol) in 15 mL dichloromethane. 

The reaction mixture was" stirred at ambient temperature for ; 
■ 15H,' concentrated under reduced pressure arid purified by. flash 
-35 chromatography.to 3iv.e;0.3.T;g.of. .l-(3-cyanolphenyl^ 
[ (2 ' -fluoro-4' - (2:^methylsulfonylimidazol-l- 

yl)phenyl)]aminocarbonyl)pyra2ole. ESI mass spectrum analysis 
■ m/z(relative intensity) 460,9 (M+H,, 100), 482.9 (M+Na) . 

, ■ ■ • . . . 254 -' ■ . '■• • 
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: Part D. Preparation of 1- (3-aminomethylphenyl) -3-ethyl-5- [ (2 ' - 

f luoro - 4 ' - (.2-methy 1 sul f ony 1 imidazol 1 • _ 

^ yl . ) phonyl ) ] - aitilnoCcij: .DonYi ipyrazole , T 

Standard, catalytic reduction of l-.(3-cyanophenyl) -3- 
ethyl-5-.[ (2 ' -f luoro-4 ' - (2-inethylsurf onylimidazol-l- 
yl ) phenyl ) ] aininocarbonyl).pyrazole with palladium- on carbon (10%) 
in methanol gave 0.10 g of 1- (3-aminomethylphenyl) -3 -ethyl-5- 
. [ (2'-fluoro-4'-(2-methylsulfonylimidazol-l- , , 
yl ) phenyl ) ] amino'carbonYl ) pyrazole tri f luoroacetate after HPLC 
purification. ^^HNMR (CDCI3 , 300MHz) 5: 10. 78 (s,lH), 7.76 (d, 2H, 
J.= 8.8Hz), 7.63 (d, 2H; J = l.lHz) , 7.49-7.35 (m, 5H) 7 . 26 ^(d, 
IH, J - l.lHz):,;. 6.98- (s,lH) , 4.08. (s,2H) / 3.35 (s,3H) ; 2.67 (q, 
2H, J = 7.7Hz) V i;. 24 .(t, 3H,, J, = 7 .7Hz). ESI mass Spectrum ^ 
analysis m/z (relative intensity) 464,. 9 (M+H,100). HRMS 
calculated for C23H25N603S: 465.170886, found 465.172332. 

Exaxnple 236 

1- t (6- (aininomethyl)pyrid-2-yl) ] -B-mothyl-S- [ (2 ' -aminosulf onyl- 
tl* 1 ' 1 -biphen-4-yl ) aminocarbonyl] pyirazole, trif luoroacetic acid 

.salt: w ; - 

Part -A.' Preparation of ethyl- 1- [pyrid-2-yl] -3-methylpyrazole- 
5-carboxylate . . 

To a solution of 2-hydrazinopyridine (0.68 g, 6.24 mmol) 
in 15 mL of glacial acetic acid was added ethyl 2-methoxyimino- 
4-pxopen,tanoate' (0.90 g, 4,80 mmol). The resulting mixture was 
allowed to stir at lOO"* C for 2 h. The reaction mixture was 
cooled to room temperature and concentrated in vacuo. The* . 
residue was diluted with ethyl acetate, washed with saturated 
aq sodiiam carbonate and brine, dried (MgS04) and , concentrated 

in vacuo. The residue was purified by flash chromatography 
(elution with 3:1 hiexanes /ethyl acetate) to give 0.4 g (36%) of 
the title compound. ^HNMR CCPCI3 ) 5: ; 8 . 4.5 (dd, IH) , 7.82, (td, 
IH), 7.61 (d, IH), 7.29 (dd, IH) , 6.70 (s, IH) , 4.25. (q, 2H) , 
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■2.38. (s,3H), 1.23 -.(t, 3H) . Ammonia ..CI mass spectrum analysis 
m/z (relative intensity). 232 (M+H, 100). , J 

Part b'. Preparation of ethyl 1- [6-cyanopyrid-2-yl"] -^^^ ■ 
5 methylpyrazole-B-carboxylate. ' . ■ ■ 

' . To.-a solution of "of ethyl ' 1- [pyria-2-yl],^3- ' ., 

' ' , T c' ^=,vv^,.^vTr^^lt-P ri 4 a, 6:05 mmol)' in 10 mL of . 

methylpyrazole-S-carboxylate ^ °- . ■ , ^ „f Sn* h o 

glacial .acetic acid was. added. 6 mL (large excess), of 30% H^O^. 
The reaction was stirred at 100° C . for 3 h and then was .allowed 
to cool to room temperature and. was poured into saturated aq , . 
sodium carbonate. .The resulting mixture was extracted with, 
ethylacetate-andthe combined. organic extracts-were washed 
rmth-brine:r.;dried^(MgSQd^nd-CO^ 



LO 



15 resulting crude N.-oxide was dissolved in 20 , mL of - 

. tetrahydrofuran''and then there was. added trimethylsilyl cyanxde 
(2 4 mL,18.2 'mol) followed by dimethylcarbamoyl •chloride (1.7 
.. ^, 18.2 mmol) . The reaction was allowed to stir at .65° C for 

18 h The reaction was allowed to cool and was- diluted wxth 
20 • ethyl acetdte,: washed with saturated -aq .sodium -bicarbonate and 
briL, aried (MgSO,) and .concentrated, in vacuo. ; The res xdue . 
" was purifieca by. flash chromatography :(elution with. 3..:1 ; 
: hexanes/ethyl acetate) :to give 0. 66 g (43%) of the title ..^ 
. compound as a white solid: W(CDCl3)5: 7.98- (m, 2H). 7.61 
25 (td, 1H),.6.67 (s, IH), 4.38 (q, 2H), 2.38 (s, 3H.) , 1:32 -(t, . 
3H) Ammonia: CI mass spectrum analysis m/z (relative intensity) 
257. .(M+H, "100) . • ' ■ ; .. ' • ■ ■ . . 

■ • part C . Preparatior^ of i-[ (■6-cyanopyrid-2-yl) ] -3-methyl-5- .. 
30 [ (2 '-ter.t-butyiaminosulfonyl-[l, l'.]-biphen-4- ^ 
yl ) amihocarbbnyl ] pyrazole . 

: To a solution of (2 ' -tert-butylaminosulfonyl- [1, 1' ] - • 
biphen-4-yl)amine (0.24. g, 0.78 mmol J", in 20 mL' of methylene . ■ 
35 chloride at 25° C was added trimethylaluminum (1.2 mL of a,.2.0 
M solutibn, in "toluene; 2.34 mmol) dropwise- .. The resulting 
solution was allowed to stir until no' more gas evolution was 
observed (- 15 min) . To this solution was added.ethyl 1-16- 
' ■■ ' ::\ 256' 
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cyanopyrid-2-yI] -3-meth'ylpyrazole-5-carboxylate (0.20 g, 0.78 
, rranol) as a solution in methylene chloride.- The resulting 

solution was stirred at 40 ^ C for 3 h and the p^Jttf^s-^^f^t^^H:^^^ — 
2 5Q r anrl rJ^^ril^^=^^n } r-p^ p^r^r^ -j f -j ^ f NH4CI . 

5 After diluting with ethyl, acetate, the layers were separated 
and the organic layer -was washed with- brine, dried (MgS04) and 
concentrated in vacuo. The residue was purified by flash 
chromatography (elution with 1:1 hexanes/ethyl acetate) to 
afford -0.15 g (38%) of the title compound as a solid, 
10 -^HNMR(CDCi3)6: 10.63 (s, IH) , ^8:20 (t, IH) 8.08 (d/ IH) , >7 .98 
(m, 2H), 7.64 (d, 2H) , 1.59 ttd\ IH) , 7 , 51 ( td, IH) , 7 ! 34 (d, 
2H) ; 7.28 (d, IH) ;„6.80 (s, IH) ;' 6.46 (s, IH) , 2.31-' (s, 3H) / 
0.97 (s, 9H) . ESI mass spectrum analysis m/z(relative 
. intensity) 515.1 "(M+H, .100) . 

15' ■ * ' 

Part D. \ Preparatiori of 1- [ (6- (aminomethyr)pyrid-2-yl) ] -3- ■ 
methyl-5- [ (2 ' -aminosulfonyl- [1, 1 ' ] -biphen-4- 
yl)aminocarbonyl]pyrazole, trif luoroacetic acid salt. ' * 

' . '. t . ^ . ■* . ' ' . . ' ' 

20 To a solution of 1- [ (6-cyanopyrid-2-yl) ] -3-methyl-5- ['(2 ' - 

tert^butylaminosulfonyl- [1, 1 ' ] -biphen-4- 
yl)aminocarbonyl]pyrazole • (0..14 g, 0.27 mmol) in 15 mL- of 
^ absolute ethanol was added 12 N HCl {0 .023,mL, 0.27 . mmol) and' -' 
- 10% Pd/G catalyst (30 mg) . The resulting mixture was stirred 
25 under 1 atm of H2 for 18 h. The mixture was then filtered 

through, a pad of celite and , was concentrated in vacuo. The 
residue was taken up in 3 mL of trif luoroacetic acid and ^ 
stirred at 80© C for 20 mih. ' This solution was cooled and 
concentrated in vacuo. The residue was purified by prep HPLC 

30 (C18 reverse phase column, elution with a H2O/CH3CN gradient 
with 0 .;5% TFA) and lyophilized * to af f ord 70 mg (45% ) of the 
title compound as a white powder. ^HNMR (DMS0-d6) 5 10 . 56 (s, 
IH) , 8.18 (broads, 3H)-, 8.02 (m, 2H)', 7 . 64 (m, 4H) , - 7 . 58' (m, 
2H), 7.45 (d, IH) 7.33 (d, 2H) , 7.27 (m, 2H) , 6.84 (s, IH) , 

35 4.02 (broad q, 2H) , 2.30 (s, 3H) . ESI mass- spectrum analysis - 
m/z (relative intensity) 462.9 (M+H, 100). 
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Example 237 

1- 1 (6- {W-hydrc«yamidino)pyrid-2-yl) ] -3-methyl-5 
butylaininosulf onyl- [1, 1 ■ 1 

5 preparation- of- l- [ (6^ (iV-hydroxyamid^^^ 

t (2 ■ - tert-butylaminosulf onyl- M/i ' 1 -biphen-4- 
: yl)aminoc.arbonyl]pyrazQle. ,• ■ . . . 

TO a solution of 1- [ (.6-cyanopyrid-2-yin -3-methyl-.5- [ (2 ' - 
0 tert-butylaminosulfonyl-[l/i:']Tbiphen-4- , ^ 

yDandnocarbohyllpyrazole ,0^1:3^^0.21 n^ol) in 5, rnL, or 

■ absolute. ethanol was added hydroxylamine ,hydrochlorxde (0 . 054 
g 0 77 rmnol) and sodium, carbonate (0..039' g, ,:G . 36 inmol) . , This 

' --teure^as' stirred-at^-B ^^or:^^ 
15 cool. The mixture was diluted with ethyl acetate washed wxth . 

brine, dried (MgSd^ ) and concentrated in vacuo, - The. soUd 
:. : ; residue:was triturated with eth.r to afford 

. title .compound as a' white solid. . ^(GDCl,) & 10.7? is, IH) .. 

9 95-(s, IH), 8.:0 ,dd, IH) , 7 . (t, IH) , 7 . 80 (d; ' IH) , 7 . 68 
20 (m..iH).. .7.B9:(td: IH) , • 7:.5i (td" ^HK 7.35 (.,3^), 6.68 (s, 
IH), 6:65 (s, 1H),:5.43 (broad-s, 2H), 2.31 (s, ^H) - 0 96 (s 

■ : .9H) : ESI.mass spectrum, analysis mAzirelative ihtehsxty) 548.1 

(M+H, 100) . • ■ • 

2^- : • ■ ■ Exanple 238 

1- n6-anddinopyrid-2.yl) ] -3-methyi.5- n2 . Wnosulf onyl-^ 

biphen^4-yl)aminocarbonyl]pyra.ole, trifluoroacetxc acid salt 

Preparation of l-'[ (6-amidi-nopyrid-2-yl) ] ^3-methyl-5- [• (2 • - 
3'o ' aminosulfonyl-[l,lM-biphen-,4-yl)aminocarbohyl]^^^^ 
trifluoroacetic acid salt. 

■ TO a solution of 1- [ { 6-cyanopyrid-2-yl) ] -3-methyl-5- 
. " ^ [ (2 • -tert-butyiaminosulfonyl- [1, 1 ' ] -biphen-4- . 
35 yllaminocarbonyllpyrazple (0.28 g; 0-54 mmol) in 20^mL of ^ 
• absolute ethanol was added triethylamine (0.38 mL, 2.7 mmol). 
Hydrogen sulfide gas was' bubbled slowly through this solution 
■ ■ (excess H^S was scrubbed through Chlorox bleach) for 20 mxn. 

••■ ■ 258 ■ . ' . 
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The flask was stoppered tightly and allowed to stand at room 
temperature overnight. The solution was. concentrated in vacuo. 
The crude thioamide residue was dissolved in 10 -mL. of acrl-nnn 
-and then there was added 2 mL (large excess) of methyl iodide. 
The resulting solution was stirred at 60^ C for 2 h and then . 
was cooled and concentrated . in -vacuo. The residue was 
dissolved in methanol and then there was added ammoni\am acetate 
^(1.8 mL of a 1.5 M solution in methanol, 2.7 mmol) . The 
resulting mixture was stirred at 60° C for 2 h and then was 
cooled and concentrated in vacuo. The residue was dissolved in 
trif luoroacetic acid and stirred at 80° C for 20 min and then - 
was allowed to cool and was concentrated , in vacuo. The residue 
was purified by'prep HPLC (CIS reverse phase column, elution 
with a H2O/CH3CN gradient with 0.5% TFA) and lyophilized to 

afford 7,8 mg (24%) of the title compound as a white powder . 
^HNMR(d6-DMSO) 10.70' (s, IH) , 9.36 (broad s^ 2H) , 9.04 (broad 
s, 2H), 8.31 (t/lH), 8.13 (m, 2H) / 8.00 (d, IH), 7.63 (d, 2H) , 
7.58 (m/ 2H) , '7.34 (d, 2H) /' 7.28 (d, IH) , 7;.23 (br6a:d,s, 2H) , 
6.87 ,(s, IH)',' 2.33 '(s, 3H) . ' ESI mass spectrum analysis 
m/2(relative intensity) 476.2. (M+H, 100). HRJyiS: calculated for 
C23H22N7O3S:; 476 . 15()485; Observed: 476 . 152830 , ' , / ^ ' 

Example 239 

1- [6-aiaidinopyr'id-2-yl] -3 -methyl- 5- [3-f luoro- (2 " - 
methylsulf onyl- [1, 1 ' ] -biphen-4-yl)aminocarboiiyl]pyra3sole, 

trifluoroacetic acid salt 

Part A. Preparation of ethyl 1- [ (6-thiocarbonylamino)pyrid-2- 
yl] -3-methylpyra2ole-5-carboxylate . 

.<■■'* , ' ■ ■ ', ■ . ' 

To. a solution of ethyl 1- [6-cyanopyrid-2-yl] -3- ' 
methylpyrazole-5-carboxylate in 100 mL of absolute ethanol was 
added triethylamine (2.7 mL, 19.4 mmol). Hydrogen sulfide gas 
was slowly bubbled through this splution (excess H2S was 

scrubbed' through Chlorox bleach) for 20" min. The flask was 
stoppered tightly and allowed to stand at room temperature 
overnight. The sdliition was concentrated in vacuo. The 
residue was dissolved in ethyl acetate, washed with 10% aq HCl 
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and brine/ dried (MgS04) and concentrated in vacuo, to afford ;: 
1 I g (97%) "of. the title compound which. was sufficiently pure . 
■ to be ^ised without purification.- W{CDCl3) 6: 9.01 (broad s, 
IH) , S-SS (dd; IH) , 7.92 - (t- lH)', . 7 .82 (dd,. IH)., 7.. 58 . (broad s, 
1H);6.66 (s, IH), 4.22- (q/ -211), ■,2:33; (s, 3H)., . 1.18 (t,- 3Hy . 
ESI (-ve) 'mass spectrum analysis Wz (relative intensity) ' 288 . 9 

" •(•M-H, 106),.: .' '■ . '" . "-■■[ '. ■ ' ■ ■ . • 

Part B. Preparation of 1- ['(6-thiocarbonylamino) pyrid-2-yl) -3- 
methyl-5- [ (l-brom6-3-f luorophenyl-4-yl) aminocarbonyl]pyrazole 

■ . To a ,s9luti6n -of 4-broino-2-f luoroaniline (2 . 17. g, 11 ,4 ■ , 
T^nl)^'in 15 0' mL of methylene chloride was added 



15 



20 
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mmol) dropwise.' This, solution was .stirred until gas evolution , 
ceased (15-20. min) anil then there, was added ethyl ,l- t(6- 
thiokrb6nylamino)pyrid-2 -yl ] -3 -metl^ylpyrazole-5-carboxylate 

(1 1 g, 3 . 8 mmol) in' methylene .chloride. The resulting 
solution was, allowed to stir .at .reflux for 18 h and then it was 
cooled and clenched' by dropwise additi saturated^ aq ■ , . 

'ammonium chloride.- The mixture was diluted with ethyl acetate, 
the layers were separated,' the organic layer was' washed' with ■ 
. water and brine,, dried (MgS04) and concentrated in.yacuo. The 
' solid residiae was purified by trituration, with ether an.d. the V 

■ remaining solid was dried in vacuo to af f d?d. 1 ,.26 g (76%). of 
the title compound.- ^HNMR(d6-DMS0) 5: 10.62 (broad s, IH), , ^ ■ 
10.20 (broad s, IH) , 8:84 (broad s, lH), 8:.33 .(dd, ' IH) ; 8.12^ 

..lt,.:im: 7:9rid:: IH) ,- 7:72 (t7 IH) - '7-58 :(dd, -lH) , 7;39 (d,. . 
■IH): 6.75 (S,,1H), 2.30 (s, 3H)ppiii. . ,, ■ 

Part C. ■ Preparation of l- [( 6- (N-tert-' . .• 

■ butyloxycarbonyl) aminpiminomethyl)pyrid-2-yl] -3-methyl-5- [ (1- 
• bromo-3 - f luorophenyl-4 -yl ) aminocarbo.nyl ].pyrazol^ . . 

, TO a solution of ^.l-( (6-thipcarbonylamino)pyrid-^ ., 
methyl-5- ['.( l-brbmo-3--fluorophenyl-4-yl) aminoca^^^ .. 
{i:09 g, 2.51 mmol) in 100 mL of acetone was, added 12 mL (large 
'excess) of methyl, iodide . The resulting solution -was stirred 
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at 60^ C for 2 h and then was cooled and concentrated, in vacuo. 
The residue was dissolved in methanol and then there was added 
ammonium -acetate (8.3 mL of a 1.5 H gr>1ll^^tn>p - in m/^thmiul, 12.5 
mmol) . The resulting mixture was stirred at 60^ c for 2 h and 
then was cooled and concentrated in vacuo to afford 1.0 g of 
•the crude amidine. To. 0.5 g (1.2 mmol) of this residue in 10 
mL of pyridine was added di- tert-butyl dicarbonate (0.52 g, 2,4 
•mmol) and 4-dimethylaminopyridine (0.29 g, 2.4 mmol). This 
mixture was allowed to stir at room temperature for 18 h and 
then was concentrated in vacuo. The residue was dissolved in 
ethyl acetate, washed with, water, 10% . aq HGl- and brine, dried ^ 
(MgSP4) and concentrated in vacuo. The residue was purified by 
flash chromatography (elution with 1:1 hexanes/ethyl acetate) 
to afford O.lS.g (24%) of the title compound. '^HNMR {CDCI3 ) 6: 
9.08 (broad s,lH) , 8.22 (m, 3H) , 7.95 (d, IH) , 7.85 (t, IH) , 
7.25 (m, 2H) , 6.53 (s, IH) , 2.33 (s,.3H), 1 . 49 ' (s , 9H) ppm. ESI 
mass 'spectrum analysis m/z- 516.9/518.9 (M+H)+. 

Part :D. Preparation of ' 1- [ (6- (N-tert- 

butyloxycarbonyl ) aminoiminomethyl)pyrid-2-yl] -3-methyl-5- [3- 

fluoro- (2 "-thiomethpxy- tl, 1 ' ].-biphen-4- 

yl) arriinocarbonyljpyrazole. ^ . . 

To a solution of 1- [(6- (N-tert- 
butyloxycarbonyl) aminoiminomethyl)pyrid-2-yl] -3-methyl-5- [ (1- 
bromo-3-f luorophenyl-4-yl) aminocarbonyljpyrazole (0.15 g, 0.29 
mmol) in 15 mL of benzene was added 2-thiomethoxyphenyl boronic 
acid (0,07 g, 0.42 mmol) , tetrabutylammonium bromide (O.Ol.g,- 
0.03 mmol), sodium carbonate ( 0. 09 g, 0.85 mmol) and 0.80 mL of 
water. This mixture was degassed with a stream of: nitrogen and 
then tetrakis triphenylphosphine palladium (0.06 g, 0.05 mmol) 
was added. The mixture was stirred at 80^. C for 24 h. The. 
reaction was allowed to cool and then was diluted with ethyl 
acetate,, washed with saturated aq sodium bicarbonate and brine, 
dried (MgS04) , filtered through celite and concentrated * in 
vacuo to afford 0.157 g (95%) of the title compound. * This 
material was sufficiently pure to be used without purification. 
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^H]SIMR.(CDCl3) 5: 8'.40 (t, IH) ; '8.02 (broad s, 2H) , 7.60-7.20 (m, 
10H)/6.56 (s, IHl; 2 .34 ;{s; 3H) , 2.33 (s , 3H)',\i .'46 . (s / 
-9H)ppin. - ESI mass spectriiin analysis m/z (relative intensity) . 
560 .9 (M+H, .100) . " • : ' 

Part E. , , Preparation of 1- [6-amidinopyrid-2-yl] -3-^metl:iyl-5- [3- 
fluoro-'c^ ' -methylsulfohyl- [1/1 n -biphen-4-' ' / ; ' 

yl) aminocarbonyllpyrazole, trifluoroacetic acid salt. - 

To a solution/of 1- [ (6- (N-tert- , " \ • - 

butyloxycarbonyl ) aininoiiuiriomethyl) pyrid-2-yl ] -3 -methyl-5- [3 - 
f iuoro- (2 : -thiomethoxy- [1, 1 •l-biphen-4- 

yl) aminocarbonyllp yrazole" (0 .157 g/ 0 ,28 nimbi)' in 20 'inL of ; 

methylene chloride was add^ .1 -chlorbperoxyb^ (OVlt' ~ 

g, 0,99 irnnoD . 'The resulting mixture was stirred at room , 
temperature for 24 h and then was diluted with, ethyl ace.tat:e/ 
washed with saturated aq sodium metabisulfite/ saturated aq 
sodium bicarbonate and brine, dried (MgS04) arid concentrated in 
vacuo:. The resadue^ was dissolved in 5 mL of trifluoroacetic 
acid .and stirred at 80^ C for 20 min. The reaction was cooled . 
and concentrated in vacuo, 'The residue was 'purified by prep 
HPLC (CIS reverse phase coltmui, elution* with a H2O/CH3CN 
gradient with 0.5% TEA) arid lyophilized to afford 80 mg (47%) 
of the title compound as, a white powder. "^H]S3MR(d6-DMSO)5: 10.52 
(s,, IH), 9,42 (broad s, .2H)', 9. 08 * (broad' s , 2Hy,. /S : 31 (t , , .IH) 
8.12 (m/3H), 7.78-7.73 (m, 3H) / 7 . 42 " (d. IH) , - 7 ; 32 (d, IH) , - 
7.20 (d, IH) , 6.89, (s, IH) , 2.89 (s, 3H)., 2 . 33 ( s , . 3H)' ppm,. ^ 
ESI mass spectrum analysis m/z (relative iri'tensity ) 493 19^ (M+H, 
100) . - '\-'\ : - . ■ ^ - ; 

Example 240 

1- O-aminomethylphenyl) -3-inethyl"5- ( (2-methoxy-4- {N- 
XBbrphoiino)phenyl)alninocarbonyl)p^ trif luoroacetate , 

■ 3 5 Part A : Preparation ' of ' 1 - ( 3 -N- ( benzyl oxycarbonyl ) aminophenyl ) - 
/ 3-methyl-5- ('(2-methoxy-4- (N- . ' 

morpho lino) phenyl) aminocarbonyDpyrazole. 

■ . ,'262 
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To a solution of 1- (3 -N- (benzyl oxycarbonyl ) aminophenyl) - 

3- methyl-pyrazole-5-carboxvli c ^nir\ (iff? T^rj^ n ^-rnmrl) in dm f 

(10 mL) was added PyBrop (brqmo-tris-pyrrolidino-phosphonium 
hexafluorophosphate, 280 mg,- 0.6 mmol) and the resulting 
solution was stirred at room temperature for 10 min. N,N- 
diisopropylethylamine (1 mL) was added and stirred for 
additional 10. min. To- this solution was then added 2-methoxy- 

4- i\r-mo3rpholine-aniline (125 mg, 0.6 mmol) and the resulting 
mixture was stirred at 60oc for 3 hours. After the mixture was 
cooled. to , room temperature, to it was added DOWEX {50WX8-100 
ion-exchange resin, .0.5 ^g) and stirred for additional 0.5h. 
The mixture was filtered and the residue was washed with EtOAc 
(50 mL) . The filtrate was washed with brine (5 x 10 mL) / dried 
over MgS04, and purified by column chromatography with EtOAc to' 
give the, product (261 mg, 95%) . ^HNMR (CDCI3') 5: 7 . 42-7 . 31 (m, 
lOH),. 7.03 (s, IH).. 6.94 (d,. J =8.8 Hz, IH) , 6 .50 (d, J = 2.6 
H2,.1H), 6.42 (dd/ J = 8,4 Hz, J = 2.6 Hz, IH) , 4.70 (s, IH) , 
4.41 (d,- J = 3.9 Hz, 2H), 3.84 (t,' J = 4.8 Hz, 4H) , 3.^78 (s, 
3H)., 3.09 (t, J = 4.8 Hz, 4H), 2.35 (s, 3H)ppm. ESr mass . 
spectrum analysis m/z (relative intensity) 556- (M+H, 100). 

Part B.: Preparation of 1- (3-aminophenyl) -3-methyl-5- ( (2- 
methoxy-4- (N-morpholino ) phenyl ) aminocarbonyl)pyrazole 
trif luoroacetate . ' 

To 1- (3 -N- (benzyloxycarbonyl) aminophenyl) -3 -methyl-5- 
( (2"methoxy-4- (isf-morpholinojphenyl) aminocarbonyDpyrazole (100 
mg, 0.18 mmol) was added trif luoroacetic acid (5 mL) and the 
resulting, solution was refluxed for 4 hours The solution was 
concentrated and purified on TLC plate with ethyl acetate to a 
viscous liquid (60 mg, 80%). lHNMR(CD30D) 5: 7.58 (s, IH) , 
7.53-7.48 (m, 3H) , 7.06 (s, IH) , 6.91 (d, J = 8.4 Hz, IH), 6.63' 
(d, J = 2.6 Hz,. IH) , 6.47 (dd, 'j = 8.8 Hz, J = .2.6 Hz, IH) , 
4.15 (s, 2H), 3.79 (t, J = 4.8 Hz', 4H) , 3.76 (s, 3H) , 3.09 (t, 
J = 4.8' Hz, 4H) , 2.35 (s, 3H) ppm. ESI mass spectrum analysis 
m/z (relative .intensity) 422 (M+H, 100)'. . 
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£l3C£unple 241 

1- (i-aminomethylphenyl) ^3-methyl-5- [4 • - (3"-meth^ 
pyrazolin-2"-yl) -phenyl )£uiiinocarbonyl]pyra2ple trifliiorbacetatie 

5 Part A:' Preparation of 1- (3-i\?- (benzyloxycarbonyDaminophenyl) - 
3-methyl-57 ( (4 ' - (3 " -methyl-S " -oxo-3 " -pyrazolin-2 " -yl) -* 
. phenyl ) aminpcarboriyl ) -pyrazole . 

To a solution of 1- {3-N- (benzyloxycarbonyl) aminophenyl) - . 
.10, 3-rnethyl-pyrazole-5-carboxylic acid (150 mg, 0:41 mmol) in DMF ; 
(5 mL) was added PyBrop. (bromo-trd s -pyrrol idino-ph^ 
hexafluorophpsphate, .233 mg, 0.5 iiimol) and the resulting . - 
solution was stirred at room temperature for 10 min. To this 

15 ' stirred .for an additional 10 -min.. 2- (4-aminophenyl) -3-methyl-3- 
pyrazolin-5-one (125' mg, 0 . 6 mmol) was added and the resulting' 
mixture was stirred at 60°C for 24 hours. The mixture was - 
diluted with EtOAe .(100 mL) , washed with IN HCl (lO -mL) and 
brine (5 x 10 mL) , . dried over MgS04, ,and purified by column 

20 ' chromatography with EtOAc to afford the .product (260 mg) . : ESI 
mass spec triim .analysis m/z (relative intensity) 537 .2 (M+l,\ 
: . 100) . ' ... . ■ 

Part B: Preparation of 1- (3-aminophenyl) -3-methyl-5- ( (2 ' - 
25 methoxy-4 ' - {N-morpholino).phenyl)aminocarbonyl)pyfazole . 
' tri f luoroacetat'e . 

V . ■ . To 1- ( 3-N- (benzylpxycarbohyl) a^ 
{ (4 • - ( 3 " ^methyl-5 " -oxo^3 " -pyrazolin-2 " -yl)— ^ 
30 phenyl) amino.carbonyD -pyrazole (260 mg) was added . . 

trifluoroacetic acid (5. mL). and the resulting solution was 
refluxed for 2 hours. The solution was concentrated and \ 

- purified on TLC plate with ethyl acetate to a viscous liquidv 
(120. mg; 74.6% for two steps) ^HNMR (CD3OD) 5: *7 . 69 (d,. J = 8.8 

35 ^Hz, 2H),>7.55- {1.55^ {hs, IH) , 7:52-7.46 (m. 3H) / 7.35 (d, J = 

- 8.8 Hz, 2H), 6.87 (s, IH) , 5.57 (s, lH), 4 . 14 (s , 2H) . 2 . 3 5 ( s , 
3H) , 2.21 9 (s, 3H)ppm. ESI mass spectrum analysis m/z (relative 
intensity) 403.1 (M+H, 100) . 
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£3cas^le 242 

1- 1 3 - ( aminom thyl ) phenyl ] -5 - t ( 2 ' -methylsulf onyl- [1,1'] -biphon- 
4-yl) aminocarbonyl] -3- (inethylthio)pyra2ole, trif luoroacetic 

acid salt 

5^ ' .-^ \ ■ . - ■ 

Part A: Preparation of 1 , 1-di (methyl thio) ethylene . 

In a 2 L .flask fitted with mechanical stirrer, condenser, 
under argon, methyl magnesium bromide 03 . 0 M in Et20, . 84 mL, 

10 252 mmol) was diluted to 1.0 M in THF (168 mL) , keeping the pot 
temperature below 40^*0. Carbon disulfide (22.6 mL, 376 mmol) 
in THF (23 mL) was added over 3 0 min. , and the reaction was 
maintained at 40°C for 135 min. ■ Heat was removed, and the 
reaction was cooled to -72**C. Lithium diisopropylamide (2.0. M 

.15 in heptane, THE, and ethylbenzene, 126: mL,- 252 mmol.) was added 
over 35 min., keeping the internal temperature* below -60°C. 
The resulting thick, dark orange-red paste was maintained near 
' -eO'^G for 160, min. Dimethyl sulfate (48 mL, 504 mmol) .was 
added over 45 min., and the reaction was aillowed to warm to 

20 room temperature over 70 min. The mechanical stirrer was 

turned- off, and the reaction stood .at room temperature for 17 
h. The resulting mixture was diluted with . EtjO (300 mL) and 
poured into aq. sodium bicarbonate (2 0%, 500 mL) . An argon 
atmosphere was maintained for all manipulations. ' The layers 

25 were separated, .and the organics were extracted with aq. sodiiom 
bicarbonate .(25%, 200 mL) , driied over iyigS04 , filtered, and 
concentrated toabout 100 mL. . The resulting oil was distilled 
under vacuum (70°C'head temperature, 10 Torr) to yield 25.37 g 
product contaminated with ethylbenzene, for an estimated yield 

30 of pure product (15.59 g, 52%). 'H]SnyER(CDCl3) 6: 5.24 (s, 2H) , 
2.36 (s, 6H)ppm. 

Part.B:. Preparation of methyl 4 , 4-di (methylthio) -2-oxo-but-3- 
enoate. 



35 



A solution of 1 , 1 ' -di (methylthio) ethylene (19.73 g 
containing 9.95 g of compound, 83 mmol) in EtjO (125 mL) was 
cooled to -eC^C under argon. Oxalyl chloride (5.6 mL, 64 mmol) 
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was added over 3 min., allowing the internal temperature to, 
; , reach -55°C. The reaction was wanned to -15**C oyer 20 min., 
and dry methanol (20 .mL, 494 mmol). was added over 2 min. The 
■ reaction continued . to warm' and stir at^ room temperature for 2 
5 h. . The resulting mixture was diluted with Et20 and . filtered 
under argon ^.to yield a yellow solid (8.28 g, 63%). 
^ V ^ ^:'HNMR(CDGl3)- 5: 6 . 84^(s , IH) , 3. 87 .(s, 3HK 2 . 57 ( s 3H) , ; 2 . 55 - 

' . ' (s; ' 3H) ' ppm.. 

.10 Part C:. Preparation of methyl 1- (3 -cyanophenyi) -3 - 
(methyl thio)pyrazole-5-carboxylate. 

A mixture of methyl 4/4-di(methyithio)-2-oxo-but-3-enoate 

'^^^^^^^^^^^^^^^ 

: 15 cyanophenylhydrazine "hydrochloride "(1.81 g/ 10,7 mmol) were 

combined in dry methahol ' (20 mL) and heated at reflux for 47 h. 
The 'reaction was ^ evaporated and chromatographed on silica gel 
, (CH2Cl2 'follbwed by 40%' EtOAc / hexanes) to yield k partially 

purified intermediate (1 . 91 ' g) which was redissolyed in. 
20 acetonitrile (8S mL) ■ and refluxed 23 h. The crude reaction 
mixture" was. chromatographed. on silica' gel in CH2CI2 to yield 
desired :pyra2ole (780 mg)' 29%) . ' 'HNMR(CDCl3) 6: 7.78 (s- IH) 
7.70 (m, 2H) , 7.57 (m,. IH) , 6.95 (s. IH) , 3 . 83 . (s / 3H) / 2 . 57 
(s, 3H)ppm. / . ■• . 

■-25. ■ " • ' - " ■ . . ' -r ''^''"'''' 

. ' Part D: Preparation^of . methyl 1- [3- (aminomethyDp'henyl] -3- 
, . (methylthio)pyrazpie-5-carboxylate. " * ' ' ■ 

To a solution of methyl 1- (3-cyanopheny^).'-3- 
30 ' (methyl thio)pyrazole-5-carboxylate (777 mg, 2.8' mmol)' in dry 
DMF (50 mL) , C0CI2 (39 mg, 0.30 mmol) and NaBH^ (158 mg, 4,2 
iranol) were added. The initial solution was emerald green, . then 
.turned dark black. After stirring for 2 h. , additional NaBH4 
(145 mg, 3.8 mmol) was added; After another 3 h., additional 
. 35 ; C0CI2 ,.i330 mg, 2 . 5 . mmol) was . added., The reaction- continued 
.stirring at room tempjerature for 17 h. Methanol. (10 mL) was 
added and stirred 40 min. to quench the reaction.' The reaction 
was concentrated to 30 mL and chromatographed on silica gel 
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(0%-100% EtOAc / hexanes followed by 10-30% MeOH / CHCI3) to 
yield the desired product (198 mg, 25%).. 'hnmrCCDCIj) -5: 7,4l' 

(m, 3H) , 7;3Q- (d . TH, . T = '71) , 6. 90 (S; IH) , 4.02 (bs/lH), 
3.78, (s, 3H), 3.49 (s, 2H),^2,54 (s. 3H)ppin. / 

Part.E: Preparation of methyl l-t3-{t- 

butoxycarbonylaminomethyl ) phenyl] -3 - (methyl thio ) pyrazole-S- 
carboxylate. 



. Di-t-butyl dicarbonate. (184 mg/ 0 . 84 mmol) was added to a 
suspension of methyl l-.[3.- (aminomethyl)phenyl] -3- ^ ' 
. (methylthio)pyrazole-5-carboxylate (195 mg, 0.70* mmol) in dry 
THF (8 iriL) . After stirring' 3 ,h. , additional ,THF (5 mL) was 
added to aid solubility. The reaction was stirred-an 
15 additional 16 h. , and additional di-t-butyl dicarbonate ■ (54 'mg, 
0.25 mmol) was . added. After another 5 h. triethylamine (I06 
, )iL,. 0.72 mmol) was added^ and stirred 2/h.. The reaction was 
diluted with EtOAc and. extracted twice with.HjO. The aqueous 
were cGirOpined and. extracted: w^^^ .The organics were 

.20 combined, dried over NajSO^ , filtered,, evaporated, and * . ' 

chrqmatographed on silica gel (30% EtOAc) . to yield the desired 
V" product (228 mg, 86%). 'HNMR (CDCI3 ) 6: 7,37 (m, 4H)., 6:91 \(s', 
IH) , 4.87 (bs, IH), 4.38 (d, 2H,. J =;5.8), 3.79 .{s, 3H).,^ 2.56 
(s, 3Hj., 1.46 (s, 9H)ppm. 

25 * . " ■ \ ■ ' . 

Part F: Preparation of l-[3-(t- 

butoxycarbonylaminomethyD phenyl] -3- (methyl thio)pyrazole-5- 
carboxylic acid. 

30 To a solution of methyl ' 1- [3- ( t- . 

butoxycarbonylaminomethyl ) phenyl] - 3 - '(methyl thio) pyrazole-5- 
carboxylate (50 mg, 0,13 mmol) , in THF (2 mL) was added aq. LiOH 
(1.0 M, 160*|LIL, 0.16 mmol). The resulting solution was stirred 
for 19 h; Additional LiOH (30 fiL, 0.03 mmol) was added and ' 

35 stirred fbr 3 h.. The reaction was partitioned between H2O and 
EtjO / EtOAc. The aqueous extracts were neutralized with HCl 
(0-1 1 . 0. mL) and. ice. . This aqueous solution was extracted 
once with Et20 / EtOAc. ' Additional HCl (Ovl M, 0.5 mL). was 
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.added .and .further extracted with EtjG / EtOAc. . A final pH of ' ■ ■ - 
3 . 5 was . reached with additional HCl. {0,1 M,' 0 .'4 itiL.) . Thiswas^ \ ' 
extracted again with EtOAc. - The organic extracts after, 
acidificiation were, combined, dried, over MgSO^/ filtered, arid 
■5- evaporated to yield the desired. product- (54 mg, 100%) . ■ 
■ 'HNMR(CDCl3)5:.7.33 (m, 4H) , 6 . 97 (s , IH) / 4;.35 (bd, 2H, J= 
' 4v4) , 4/27 (bs, .2.^ (s , 3H) 1: 45 ' (s , 9H) ppm. ; ^ 

Part G:: Preparation of l-[3-U-, 
10 but oxycarbonylaminomethYl ) phenyl ] -5 - [ (2 ' -methylsulf onyl- [1,1']- - ■ 
/ biphen-4-yl)aminoGarb6nylO "3--(methylthiG)pyra2ore. 

, ' : DMF (3 or -4 drops)' was added to a mix t ure of -1 - [3- ( t- 

----but^^carb 

15 ' carboxylic acid (94 mg, vO.26 mmol) and oxalyl chloride (35 jiL, 
V0.40ri^^ (3 mL) . The resiil ting soliation was " 

stirred for 55 min. and evaporated. Af ter a few min." under ' ' 
, ; high vacuum,' the compound was , redissolved in' CHjCis (3 .mL) ; and^ . . - 
4-amino-2 ' -methylsulf onyl- [ 1 ,1 • ] -bipheriyl hydrochloride' (85^ mg/ \ - ■ 
,0.30 mmol) and. 4 -dime thy lami^^ (85 .mg, 0 . 70 mrtlol) were , 

. add^d and stirred 20 ■ h."^ the reaction was* diluted with -H26 'and - 

extracted^ twice with' EtOAc , The combined organics were 
: extracted with aq. NaHC03 followed by aq. HCl (0\l M, cooled ' 
with ice) Solid NaCl was added to aid separation. The *• 
25 organic , layer /was removed, . arid the aqueous solution * was 
• extracted an additional, 2 times with EtOAc. The organic 
extracts were combined-, dried over.NasSO/, filtered,, and 
evaporated:' ' The^cjTude product ' was cHromatb silicat ^ 

gel (50% EtOAc / " hexanes ) to yield the desired piroduct (65. mg/ ■ - ' 
43%)? ESI mass spectrum analysis m/z =615 (M+Na)*. 

Part H:. Preparation of 1- [3- (aminomethyDphenyl] -5- [ (2 ' - ' 
methylsulf onyl- [ 1,1 ']-biphen.-4-yl)aminocarbonyl] -3- . 
' (methyl thio)pyrazole, trif luoroacetic acid salt. 

1- [3- ( t-Butoxycarbbnylaminomethyl) phenyl] -5^ [ (2 ' - ' ' 
methylsulfonyl- [1,1 ' ] -biphe'n-4-yl ) aminocarbonyl] -3- \ , 
(methyl thio)pyrazole (65* mg, 0\ll mmol ) was .dissolved in CH^Clj 

: - ' . . 268 ' ' 



20 



30 



.35 



wo 98/28269 



PCT/US97/22895 



(3 mL) and TFA (1 mL) and stirred 17 h,. The reaction was 
evaporated and purified :by prep. HPLC (10-90% MeCN / /•0,5% 

TFA) to y i e l d the desired product (37 mg, 55%). ^HNMR (DMSO) 6: 

10.78 (s, 1H)/8.21 (bs,/2H)., 8.08 (d, IH, J = 7.7), 7.70 (m, 
5 5H), 7.45 (m, 6H) , 7; 16 (s/-lH), 4.13 (bd, 2H, J = 4. 8),, 2. 84 
(s, '3H).,, 2.57 (s, 3H)ppin. ESI mass spectrum analysis m/z = 493 
' (M+H, 100) . • 

Example 243 

10 1- (3-ainindmethyl-4-fluorophenyl) -3-trif luoromothyl-S- t (3- 

f luoro-2 ' -methylsulf onyl- [1, 1' ] -biphen-4-yl)aminocarbonyl] - 
pyrazole, trifluoroacetic acid salt 

Part A; Preparation of 1- (3,rcyano-4-f luorophenyl) -3- ' ; 
15 trif luoromethyl-5-methyl pyrazole; / 

. . To a mixture of 3-cyanp-4-f luorophenylhydrazine tin 
chloride (10 g/ 26.6 mmol) in acetic acid(150 mL) was added ' 
1,1, 1-trif luoro-2 , 4-penpanedione (4.09 g, 26.6 mmol).. The 

•20 reaction mixture was brought to reflux overnight. Acetic acid 
was removed on rotary evaporator under reduced pressure. ^ 
Residue was .partitioned between ethyl acetate (200 niL) and • 
water (150 mL) Organic, phase was separated and washed with 
water (3 x, 100 mL) , dried over sodium sulfate; filtered, 

25 concentrated and subjected to silica-gel flash 

chromatography (ethyl acetate :hexane, 1:10) to afford l-(3- 
cyano-4-f luordphenyl) -3-trif luoromethyl-5-methyl pyrazole(4.0 
g) . CI mass spectrum m/z (rel. ..intensity) 270 (M+H; 100). 

30 Part B: Preparation of l-( 3 -cyano-4-f luorophenyl ) -3 - v 
trifluoromethyl-5'-bromomethyl pyrazole. - 

To a solution of 1- (3-cyano-4-f lubrophenyl) -rS- 
trif luoromethyi-5-methyl pyrazole (4 . Ci g, 14. 87. mmol) in carbon 
,35 tetrachloride (50 mL) was added NBS(2.65 g, 14.87 mmol) and 

benzoyl peroxide { 0 . 3 6 g, 1.48 mmol). The reaction mixture was 

refiux ^overnight . Solvent was removed on rotary 
evaporator under reduced pressure. Residue was partitioned 
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between ethyl acetate (80 mL) and sodiuin bicarbonate (sat . 80 
■ mL). ., Organic,, p^^ separated and' washed with water (60 inL) ; >■ 

.. . dried over sodiuin sulfate;, filtered, concentrated : and subjected 
: 'to silica-gel flash chromatography, (ethyl . acetate Vhexane, 
5 1:10). to afford 1- (3-CYan6-4-f luorophenyl) -3-trif luoromethyl-5- 
. bromomethyl pyrazole (2 . 5 g) , CI mass spectriim/.m/z (rel." 

intensity) 348 (M+H, 100) , N , • ; , - . *^,- - 

Part C:. Preparation. of 1- (3-cyano-4-f luorophenyl) -3- 
10 trif l,uoromethyl-5-:hydroxymethyl pyrazole.- > 

To a solution of l-(3-cyano-4-f luorophenyl) -3-^ 
trifluoromethyl-5-brombmethyl pyrazole (.2 . 5 g, V . lS^mmol) in 
^^..^v^. j^gO^-(^4'0r mj^)^w 
15 water (12 mL) . . The reaction mixture was stirred at 60 °C for 2 
hours then, cooled to RT and stirred at RT . overnight . The next 
,/ day, , the mixture was^ filtered throiagh celite> filter pad was ' 
washed with ethyl acetate (20 mL); the' f rltrate was partitioned' . ^ 
.between ethyl acetate (50 mL) and water (50 mL); organic phase 
20 was separated and washed with- Water (3 x 30 mL) ; dried over 

sodium sulfate';, filtered, concentrated, flash .chromatography 
(ethyl acetate : "hexane; 1:6) to afford. I- (3.-cyario-4- ^ 
, fluorophenyl.) -3-trifluoromethyl-5-hydroxymethyl .pyrazole(l.^ 
- g) . CI mass spectrum m/z (rel. intensity) 286 (M-fH; 100) , \ * , 
.25 . ^ ■ ■ ■ ..^ *'\ • ' \ ■ ' 

. Part D:' Preparation of I- (3-cyano-4-f luorophenyl) :^3- ' 
trif luofomethyl-5-hydroxycarbonylmethyl pyrazole. "'' ' " ^ - 

* ' To a solution of ' 1- (3 -cyano-4-f luorophenyl) -3- 

30 trif luoromethyl-5"hydroxymethyr pyrazole (1. '5 g, 5.26 mmol) in ■ 
acetoriitrile(30 mL) was added NaI04(2^ 65 g. 111 05 mmol)/ 

catalytic amount of RUCI3 and water (30 mL) at 0 °C . The ' ' 

reaction mixture was stirred at 0 to RT overnight. 
. Acetonitrile was. removed on rotary evaporator under reduced ■ " . ' 

35 pressure; ' The "^r^^ 

mL) and HC1(10%, 25 mL) Organic phase was separated and dried 
, over. sodium sulfate, filtered and concentrated to give l-f3- 
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cyario-4 - f luorophenyl ) -3 - trif luoromethyl -5 -hydroxycarbonylmethyl 
' pyrazole (1 . 4 g) , ESI mass spectrum m/z . (rel . intensity) 298 
(M-H. IQQV- - ^ . 

Part E 1- (3-cyano-4-f luorophenyl) -3 -trif luoromethyl -5- [ (2' - 
methylsul'fonyl- [1/1 ' ] -biphen.-4-yl ) aminocarbonyl ] -pyrazole. 

To a solution of 1- (3-cyano-4-f luorophenyl) -3- 
tr if luoromethyl -5 -hydroxycarbonylmethyl pyrazole (0. 20 g, 0.67 
mmol) in methylene chloride (20 mL) was added ClCOCOCl (0 . 84 g, 
6.7 mmol) and a drop- of DMF. The reaction mixture was stirred 
at RT overnight. Methylene chloride' and excess ClCOCOCl was 
removed on rotary evaporator. The; residue was redissolved in 
methylene chloride (20- mij) and to the solution was added 2'-' 
methylsulfonyl- [1,1 ' ] -3-f luoro-4-amiho-biphenyl (0.20 g, 0.67 
mmol)^ and DMAP (6.25 g, 2.01 mmol) . The mixture was stirred at 
RT overnight. The next day, mehtylene chloride was removed bri 
rotary evaporator under .reduced pressure. The residue was 
partitioned between ethyl acetate (30 mL) and Hcl(10%, 20 mL) . ' 
Organic phase was separated :'and washed with water (2 x 20 mL) 
dried over sodium sulfate, filtered and concentrated to leave' 
It {3-cyano-4-f luorophenyl) -3-trif luoromethyl-5- [ (2 ' -t 
methylsulfonyl- [1,1' ] -biphen-4-yl ) aminocarbonyl] -pyrazole ( 0... 32 
g) . ESI mass, spectrum m/z (rel. intensity) .569 (M->:Na, 100) . 

Part F 1- (3-aminomethyl-4-f luorophenyl) -3-trifluoromethyl-5- 
[ (3-f luoro-2 ' -methylsulfonyl- [1, 1 ' ] rbiphen-4-yl) aminocarbonyl] - 
pyrazole Trif luoroacetic. acid salt. 

To a solution of 1- (3--cyano-4-f luorophenyl) -3- ' 
trifluoromethyl-5- [ (3-f luoro-2 ' -methylsulfonyl- [1, 1 ' ] -biphen-4- 
yl) aminocarbonyl 3 -pyrazole (50 mg) in ethanol (20 mL) was added 
palladium(10% on activated carbon, 40 mg) . The mixture was ' 
hydrdgena'ted at 45 psi overnight. The next day, the reaction 
mixture was filtered through celite, filtrate was concentrated 
and the residue was purified, on HPLC*(RP gradient) to give l-(3- 

amihomethyl^4-f luorophenyl) -3 -trif luoromethyl -5- [ (2/,- 

methylsulfonyl- [1,1'] -biphen-4-yl) aminocarbonyl] -pyrazole ( 40 
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mg) ■ as -Trif luoroacetic acid salt.. ESI mass spectrum 2 (rel. . ' 
intensity) .551 (M+H/ 100 ) . . 

Exaiaple 244 

Ethyl 1- [3- (aminamethyl) -phenyl] -5- [3-f luoro-2 • -methylsulf ohyl- 
[1,1'] ^biphen-4-yl) aminocarbonylipyrazole-3-carboxylate, 
trifluoroacetic acid salt 

Part A. -Preparation of ethyl 4- (2Tf uryl) -2 , 4-dioxobutanoate, 

- . To a .soiutipn of sodium ethoxide (75 mL^ of a 21% solution 
in ethanol, 0.20 mol) in 300 .mL ; of ethanol was added a mixture 
of 2-acetylfuran (20.0 g, 0.18 mol) and diethyl oxalate .(26 .5 g, 

0 Oi:l-8:::^mOl^) t ;^^^^ V 

resulting mixture was allowed, to stir at room temperature for 
18 h. The reaction /mixture' was filtered and the solids were 
washed with ether. The 'solids ^were, dissolved in water and , 
acidified .with 10%. HCl. The., aqueous was extracted with ethyl 

' acetate and the ethyl ' acetate layer was washed- wiCh brine, " : ' - 
dried . (MgS04) ; and concentrated in vacuo' to .afford' 21.9 g ;(57%) ' 
of the title, compound. ^HNMR (CDCI3 ) 5:. 7 . 68" (d, IH), 7.35 (d, " / 
IH),, 6.93 (s/ IH)'/ 6.62 (dd;- IH) ; 4.39/^( i:40,(t; , ' ' \ 

■ 3H)ppttn. ' . \ . • : ■ ■■• ; 

Part B. .Preparation of ethyl 1- [ (3-cyano) phenyl] -5- [fur-2- / 
'Yl]pyra2oie-3-carboxylate.- , ' . 

' To' a- solution of ethyl 4- (2-furyl ) -2 , 4-diox6butan6ate^ ' 
.(3>00 g,. 14.3 mmol) in 50 mL of absolute ethanol wasvadded 3- 
hydrazinobenzohitrile (2. 0? g, 15 .7 mmol) and p-toluene'sulf onic 
acid "(2. 45 g/ 14.3 mmol) . This mixture was stirred at 80° C 
for 2 .h,^ the reaction was concentrated in vacuo "and the- 
residue was' taken up in ethyl acetate,, filtered through, a pad 
of silica gel and concentrated in. vaciio. The residue was 
recrystallized from hexanes to afford '3, .1 g .(70%) of the title ^ 
compound. / ^HNMR(CDCl3) 6: 7.80-7.70 (m, 4Hj , 7 .58 (t/. IH) , 7;42 . 
\(d, IH), 7.16 (s, 1H)V"6.42 (dd, lH)/6.24 (d, lH),/4.45 (q/.. . 
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2H) , 1.42 (t, 3H)ppm. ESI mass spectrum analysis m/z 308.1 
(M+H)4-, ■ ^ 



Part C. Preparation of ethyl 1- [ (Brcyano) phenyl] -5- 
, [ c ar boxy ] py r a z q 1 e - 3 - c arboxy la t e . 

To a solution of ethyl 1- [ (3-cyano)phenyl] -5- [fur-2- 
yl]pyrazole-3-carboxylate ( 1.00 g, '3.25 mmol). in 50 mL of a 
2:3:2 mixture. bf acetonitrile / water / carbon tetrachloride 
was added ^sodium periodate (3.13 g, 14.64 mmol) and ruthenium 
trichloride hydrate (0.015 g, 0.071 mmol ) . The mixture was 
stirred at room temperature for 1 h and then was concentrated 
in vacuo. The residue was dissolved in ethyl acetate, washed 
with brine, dried (MgS04) and concentrated in vacuo: The . 
residue was triturated with ether to afford 0.9 g (96%) of • the 
title compound.. /HNMR(DMSO-:d6) 5: 8.15 (m, IH)./ 7.99 (m, . IH) , 
7.91 /m, lH), 7.87 (t, IH) , 7.38 (s/ IH),^4.'30 (q, 2H) > 1.27 
(t, 3H)ppm. ESI mass spectrum analysis: (AP+) m/z 286.1 - . 
(M+H)+. ' - • 

Part p. Preparation of ethyl l-.(3-cyanophenyl) -5- [ {3-fiuoro- 
2 * -methylsulfonyl- [1, 1 ' ] -biphen-4-yl) aminocarbohyl ] pyrdzole-3- 
carboxylate. . - 

To a solution ethyl 1- [ (3-cyano) phenyl] -5- ^ 
[carboxy]pyrazole-3 ^carboxylate ( 0.49 g, 1.72 mmol) in 10 mL 
of benzene was added oxalyl chloride (0.22 mL, 2.58 mmol) and 
about 3 drops of dime thy 1 formamide .. This solution was allowed 
to stir at room temperature for 6 h arid then was concentrated 
in vacuo.' The residue was dissolved in methylene chloride and 
then there was added (3-f luoro-2 ' -methylsulf onyl- [1, 1^ ] -biphen- 
4-yl)amine (0.52 g, 1.72 mmol ) and. 4-dimethylaminopyridine 
(0.63 g, '5.17 mmol). The resulting mixture' was stirred at room 
temperature for 18 h. The reaction, was diluted with ethyl 
acetate, washed with 10% aq HCl, saturated aq sodiiam 
bicarbonate and brine, dried (MgS04) and concentrated in vacuo, 
•The residue was^.purif ied by flash chromatography (elution with 
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2:1 hexanes/ethyl acetate) • to afford the 0.70 g (,76%) of the 
title compound. ^HNMR (CDCI3 ) 6: 8.32 (t, 1H),.8.22 (dd, IH) , 
' 8.07 (broad, d, 1H)\ 7"87 (m, IH) , 7 . 79 Jm, 2H) , 7 , 7.0-7 . 58 ; (m, , 

3H), 7.45 (s, IH), 7.36 (m-, 2H) , 7.2.0 (d, IH) , 4.49 (q,; 2H); .\ - .\ ' 
2.73 (s,. 3H)\- 1.45. (t/ 3H)ppm . ^ ESI . mass - spectrum aiialy m/z ' 
533 .2 (M+H) + . . . , 

. Part. E.- Preparation of ethyl ,1- [3- (aminome thy 1) phenyl ] V5-[ (3- 
fluora-2; -methylsulfonyl- [1, 1 ' ] -biphen-4- \ ' ; / 

yl)amiriocarbonyl]pyra2ole-3-carboxylate/ trif luoroacetic acid ^ 
salt.. .. • ■ , ^ , • ; \ • ; 

To a solution of' ethyl l- [ (3-cyano)phehyi] -5- [(3-fluoro) - 

-(^^^^^?meSi5^^s^^ 

•carboxylate (0 . 20 - 0 . 38 mmol) in 100 mJj of absolute ethanol V ; 
was added 2 mL of trif luoroacetic acid and 50 mg of 10% 
palladiuin on carbon, catalyst . This , mixture was stirred under • 
50 psi of hydrogen on a Parr apparatus for 24^ h: The •mixture 
was filtered through a pad of celite and concentrated in vacuo, 
•The residue was' purified by prep HPLC .(C18 reverse phase 
column, elution.with a H2O/CH3CN gradient with/ 0 . 5% TFA) and . 
lyophilized to/afford 130 mg (53%)' -of: the: £i tie compound 
white ppwder. ^HNMR(DMSO-d^) 5: 9.76 (s, IH) , 8.64 (broad s, . . 
3H) , 7.94 (d, IH)., 7.67 (m, IH) , 7.50-7'.37 (m/' 5H) , 7.28 (m, 
2H); 7.12 (d^^lH), 7.05 (dd, , IH) , 6 . 94 (d; IH) . 4 : 21 . (q; 2H) , '[ 
3.88 (broad's, 2H),.2.51 (s, 3H) , 1.19 (t, 3H)ppm. ' ESI mass * 
spec trTjm analysis m/z 537.2 (M+H) + . ■. ' " ■ / ' 

Example 245 
1- [3- (amindmethyl)phenyi] -5- [ (3-f 

[1/1' ] -biphen-4-yl)amiriocarbonyl]pyra2oie-3-carboxylic acid, 

trifluoroacetic acid salt. 

To a -solution of ethyl 1- [3-(aminomethyl),-phenyl]-5-[ (3- 
f luoro-2 • -mettiylsulfonyl- [1, 1 -biphenT-4- ; ■ ] -^^-'V 

yL)aminocarbonyl]pyrazole-3 -carboxylate, trif luoroacetic acid 
salt. (0.03'g, 0.05 mmol) in 5 mL of 1 : 1 ethanol/water was added . 
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potassiiom hydroxide ( 0 . 013 'g, 0 . 23 nmiol) . This mixture was 
stirred at room temperature for 3 h and then was acidified by 

the addition of several drops of ' trif luoroacetic acid. Th^^ 

reaction was concentrated in vacuo and the residue was purified 
5 * by prep HPLC (C18 reverse phase column, elution- with a 

H2O/CH3CN gradient with 0.5% TFA) and lyophilized to afford 15 
. mg (52%) of the title compound as a white powder. ^HNMR(DMSO- 
dg) 5: 10.60 (s, 1H> , 8.19 (broad s, 3H),.8.p6 (d, IH) , 7.75-(m, 
IH), 7V69-7.51 (m, 5H) , 7.50 (m, 2H) , 7:39 (d/ IH) , 7.34 (dd, 
10 IH), 7.21 (d, IH) , 4.11 ■ (broad s, 2H) , 2..90 (s^ 3H)ppm. ESI 
mass spectrum analysis m/z 509.2 (M+H)+. . ■ , 

Example 246 

1- [3- ( aminomethyl ) phenyl ] -3- [aminocarbonyl] -5- [3-f luoro- (2 • - 
15 methyl sulfonyl- [1, 1 ' ] -biphen-4-yl) aminocarbonyl Jpyrazole, 

trifluoroacetic acid salt . 

Part A.. Preparation/ of ethyl 1- [3- (N- ( tert-, ' . 

butyloxycarbonyl ) aminomethyl ) -phenyl } - 5 - [ 3 - f luoro- ( 2 ' - 
20 methylsulfonyl- [1> 1 ' ] -biphen-4-yl) aminocarbonyl ]pyrazole-3- 
carboxylate. 

To a solution. of ethyl 1- [3- (aminomethyl) -phenyl] -5- [3- * 
f luoro- (2 ' -methylsulfonyl- [1, 1 • ]*-biphen-4- 

25 yl) aminocarbonyl ]pyrazole-3-carboxylate from Example 244 (0.26 
g, 0.40 mmol) in 10 mL of methylene chloride was added di-ter t- 
butyl dicarbonate (0.09 g, 0.40 mmol) and 4- 
. dimethylaminopyridine (0.15 g, 1,20 mmol). The resulting 

mixture was allowed to stir at room temperature for 18 h. The 

3 0 reaction was diluted with ethyl acetate and then. was washed 
' with 10% aq HCl, sat'd aq sodium bicarbonate and brine, dried 
(Mgs64) and concentrated in vacuo. The residue was purified by 
flash chromatography (elution with 2:1 hexanes/ethyl acetate) - 
to afford the 0.24 g (80%) of the' title compound. 

35 ^HNMR(CDCl3)5: 8.28 (t, IH) , 8.14. (d, IH) / 7 ;89 (broad s,- IH) , 
7.56 (m, -2H) , 7.45-7.35 (m, . 4H) , 7.30-7.20 (m, 3H) , 7.11 (d, 
IH) , 4.86 (broad s, IH j ; 4 . 40 (q, 2H) , 4.33 (m, 2H) , 2.65 (s, 
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3H), 1.40 (t, 3H), 1.3*7 (s. 9H)ppin. ESI (-ve) mass, spectrum 
analysis m/z (relative intensity) m/ 2 635.2 (M-H, 100).' 

Part B. Preparation of 1-13- (aminomethyl) -phenyl] -3- 
. [aminocarbonyl] -5t [3-f luoro- (2 • -methylsulf onyl- [1, 1 • ] -biphen-:4- 
yl)aininocarbonyl]pyrazole, trifluorbacetic acid salt.. 

to a solution of ; ethyl 1- [3- (N- ( tert-* ' 
butyloxycarbonyl ) aminomethyl) -phenyl] -5- [3-f luoro- (2 ' - . 
methylsulfonyl- [1, 1 ' ] -biphenyl-4-yl)aminocarbonyl]pyra2ole-3- . 
carboxylate (0.24 g, 0.38 mmol) . in 20 mL of 1:1 tetrahydrofuran 
/ water was added potassium hydroxide (0.08 1.5 mmol) : The 
resulting mixture was stirred at 60°. C for 1 h and then was 
^cogleA-and^concentra:tedlin-.vracuo^.— ^ 
water and extracted with 1 : 1 hexane/ethyi acetate . . The " 
organics were discarded. • The aqueous layer was acidified -with 
aq HCl and extracted with ethyl acetate. The extracts were 
washed with brine, dried (MgS04) and concentrated in- vacuo. 
The residue was dissolved' in 10 mL of acetonitrile/ cooled to 
•0° G and then there was added triethylamine :( 0 . 10 iriL, 0:71 
mmol) and isp-butyl chlorofdrmate (0 . 067 mL, 0 . 52' mmol) . - This . 
mixture was allowed to stir for 3 0 min and then there was added . 
ammonia ( 0 . 95 mL of a 2M. solution in methanol / 1 . 88 mmol) and ' 
the reaction was allowed to stir .with warming to room 
temperature for . 18; h. The reaction mixture was diluted with 
ethyl acetate and then was washed, with 10% aq HCl, sat'd aq 
sodium bicarbonate and brine,. dried (MgS04) and" concentrated in 
vacuo. The residue was dissolved in 5 nu^ of triflu^ 
acid and stirred at room temperature for 2 h and then was ' 
concentrated In vacuo. The residue ^was purified by prep HPLC 
(C18 reverse' phase column, elution with a H2O/CH3CN gradient 
with 0.5% TFA) and lyophilized to afford 115 mg (40%) of the . 
title compound as a white powder. ^HNMR (DMSO-dg) 6: 9.53 (s, IH) , ' 
8.78. (broad s, 3H) , 8.04 (d, IH), 7.86 (m, IH) , 7.64.(s, IH) , 
7.52 (m, IH), 7.42'{m, 2H) ,. ^ 7 . 37 _ (m,.^^ 3H):.,/ 7 . 20 (d, 1H),'.7.17 
(m, 2H)','7.04 (d, IH), 6.15 .{broad s, IH) ,. 3 . 99- (broad s , 2H) , 
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2.60 (s,. 3H).ppm. ESI (+ve) mass spectrum analysis m/z (relative 
intensity) (ESI) ; m/z 508.2 (M+H, 100) . ; 



Example 247 

Ethyl l-[3,-(aininomet:hyl)-phonyll-3-ti:ifluoromethyl-5"[(3- 
f luoro-2 • -methyl sulfonyl- [1,1'] -biphen-4- 
yl)airLinoca;ipbohyl]pyrazole-4-carboxylate, trif luoroacetic acid 

salt. 

Part A. Preparation of N- (3-cyanophenyl ) - 
trif luoroacetohydrazonoyl bromide. ' . 

to a solution of 3-hydrazinobenzonitrile HCl salt , (1.3 g, 
7.66 mmol) in 20 mL of absolute ethanbl was added 
trif luoroacetaldehyde ethyl hemiacetal • ( 1 . 33 g, 9.19 mmol)... . 
The resulting .mixture - was allowed to stir at 80° C f or 18 h and ^ 
then the reaction was. cooled and concentrated in vacuo, The^ 
residue was dissolved in 10, mL of dime thy Iformamxde and- then 
.there was added N-ipromosucciriimide (1.36 g, '7. 66 mmol). The,. 
solution was allowed to stir at room temperature for 18h. .The^ 
reaction was diluted with ethyl acetate, washed with water/ 
sat'd ag sodium bicarbonate and brine, dried' (MgS04) and 
concentrated in vacuo to yieid 2.1 ^g (95%) of the title 
compound which was sufficiently pure to be used without 
purification. ^HNMR (CDCI3 ) 8: 8.16, (broad s, iH) ; 7 ,47-7 . 30 (m, ^ 
4H)ppm. • ]. ' ^ . 

Part B. Preparation of ethyl 3- (2-furyl) -3-oxoprbpanoate.i 

To a suspension of hexane -washed sodium hydride , (3 . 5 g of . ^ 
60% dispersion in mineral, oil, 90.8 mmol) in 200 mL of 
tetrahydrofuran" was added diethyl carbonate (10.7 g, 90.8 mmol) , 
and 2-acetylfuran . (5 . 0 g, 45. 4. mmol). The resultihg mixture 
was stirred at .70° C for Ih and then was cooled to room 
temperature .and quenched by the slow addition of 10% aq HCl. 
The tetrahydrdfuran was removed in vacuo and the aqueous was - 
extracted .with ethyl . acetate . The organics were -washed with 
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water and brine , dried . (MgS04 ) and. concentrated in. vacuo to ' 
yield 6 .9, g- (83%) of the title compound which, was sufficiently 
pure to be used without purification. - ^HmR{CDCl^)b:1.61 (t, • 
IH), 7.27 (dd, IH), 6.57 (dd,- IH) ; 4.20 {q/2H),-3,84 (s, 2H) , . 
5 1.25 (t;..3H)ppm.' " , ^ 

Part ^C,;- 'Preparation of ethyl 1- [ (3-cyano) phenyl] -3-' 
. : trifluoroinethyl-5-[furyl-2-ylOpyrazole-4-carboxylate. 



10: 



- To a solution of . ethyl 3-;(2-furyl) -3-oxopropanoate (1. 87 , 
g, 10 .26 mmol) in 20. mL of absolute ethanol was added ' sodium 
ethoxide (2.6 mL of a 21% solution in ethanol, 6^84mmol). 
Then there was added A?'- (3-cyanophenyl) - " 
. ,.,trd f luoroace tohydrazonoyi^bro 
15 absolute. -ethanol. The resulting mixture was stirred at room 
temperature for 3 h and then was diluted with ether. The 
layers. were separated and the organics were washed with- water, 
sat.'d sodium carbonate arid brine, dried (MgSd4) ..and ' • 
concentrated "in vacuo. - The residue was puirified by flash 
chromatography ( elut ion with' 4:1 hex'anes/ ethyl acetate) to 
afford 0, -80 g (63%) of the title compound. ■^^HNMR(CDCl3)6: 7.71 
./(m,.lH),; 7.60 (m, IH) , 7.53 .(m, 2H)', 7.44 (d,. IH), 6.95 (d, ^ 
IH) , 6.55 \{dd, IH) , 4.33 .(q/\2H)., 1.32 (tr3H)ppm. 

25 . Part.D. Preparation of ethyl 1- [ (3-cyano ) phenyl] -3 - 
tri f luoromethyl - 5 - [ carboxy ] pyrazole-4 -carboxyla te . 

trifluoroihethyl-5-[furyl-2-yl]pyra2ole-4-carboxylate (0.75 g, 
2.0 mmol) in 3,0'mL of a 2 : 3 : 2 "mixture, of ' 
• acetonitrile/water/carbon tetrachloride was added sodium 
periodate (1.92 g, 9. 0 mmol) and ruthenium trichloride hydrate 
(0.008 .g, .-.0.04. mmol) . / The mixture was stirred at room 
temperature for 18 h and then was concentrated in vacuo. The 
35 -^residue was- dissolved in^ ethyl acetate, washed with^bririe, 
.dried (Mgs64) and. concentrated in vacuo'. This residue was 
dissolved in IVl hexanes /ethyl acetate and extracted with sat'd 

278'"" - 



20 



30 



wo 98/28269 PCT/US97/22895 

aq sodium carbonate. The aqueous layer was acidified with'HCl 
and then was extracted with ethyl acetate. These ethyl acetate 
extracts were washed with brine, dried (MgS04) and concentrated 
in V-acuo to afford 0.40 g (56%) of the title compound which was 
. 5^ sufficiently pure to be' used without purification. 

/hnMR(CDC13)5: 7.82 (m, 1H)/7'.71 (d, IH) , 7.64 (m, 2H) / 4.55 ' 
(q, 2H) , 1.47 (t, 3H)ppin. ESI (-ve) mass spectrum analysis m/z 
(relative intensity) 352 . 1 (M-H, 100) . ' ' ' 

10. Part E. Preparation of ethyl 1- [ (3-cyano)phenyl] -3- 

trif luoromethyl-5- [ (3-f luoro.-2 ' -methylsulf onyl- [1, 1 ' ] -biphen-4- 
,yl) aminocarbonyI]pyra2ole-4-carboxyiate . 

To a . solution 'of ethyl 1- [ (3-cyaho) phenyl] -3- ' . 

15 trif luoromethyl-5- [carboxy.]pyraz6le-4-carboxyiate ( 0.33 g; 
0.93 mmol) in 10 mL of methylene chloride was added oxalyl 
chloride (0.12 mL, 1..4 mmol) and about 3 - drops of 
dimethyl formamide . This solution was allowed to stir at ro'om 
temperature for 6 h and then was concentrated in vacuo, -The 

20- residue, was dissolved in, metthylene chloride and then there was 
aidded 4-dimethylaminopyridine (0.34 g,/2. 79 mmol) and.- (2- 
f luoro-2 ' -methylsulf ohyl- [1 /I ' ] -biphen-4-yl ) amine hydrochloride 
.{0.28 g, 0.93 mmol). The resulting mixture was., stirred at room 
temperature for 18 h. The reaction was 'di'luted with , ethyl 

25 acetate, washed with 10% aq HCl, sat'd aq sodiiim bicarbonate 
and brine, dried (MgS04). and concentrated in vacuo, , The , 
■ residue was purified by flash .chromatography (elution with 2:1 
hexanes/ethyl acetate) to afford the 0.25 g . (45%) o£ the title 
compound.' ^HNMR (CDCI3 ) 6: 11.27. (s, 1H),.8.29 (t,.lH), 8.21 (d, 

30 IH), 7.79 {m,/2H), 7.67-7.52 (m, 4H) , 7 . 40-7 . 3 0 ^{m, 2H) , 7:18 

(d, IH) 4.51 '(q, 2H) , .2 .73 (s, 3H) , - 1,. 45 . ( t , 3H)ppm. ESI (+ve) ^ 
mass spectrum analysis m/z (relative intensity) 623.1 (M+Na, 
100) . 

35 Part F. Preparation of ethyl 1^- [3- (aminomethyl) -phenyl] -3- 

trif luoromethyl-5- [ (3 -flu9ro-2 ' -methylsulf onyl- [1 , 1 • )-biphen-4- 
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■ yl ) aminocarbqnyl ] E>yra2ole-4 -carboxylate , tri f luoroacetic acid . 
salt'. . ' : , ■ ^ •. •■ . ' ■ . ■ ■ 

■ To a soliitlori of ethyl, l- [ (3.-cyano : .. . . 
trifluoromethyl-5- [ (3-f luoro-2 ' -metHylsulf dnyl- [1 , 1 -t] lbiphen-4 
yl)amiriocarbonyl]pyra2oie-4-carboxylate (0.13 g, 0.22 iranol) Jin 
20.mL,of absolute ethanol- was added cone. HCl (0 . 018 mL, 0 . 22 
inmoi); and. 20 mg of 10% palladium on carbon catalyst This 
mixture was stirred under- 1 atm of hydrogen for 18h.' The. 
mixture was filtered through, a pad- of cel'ite and concentrated 
in vacuo. The residue was'purified by pirep HPLC.. (C18 :reverse 
phase ; column', elution with a H2O/CH3CN gradient with 0>5% TFA) 
and lyophilized to afford 35 mg ■ (21% )■ of ' the title compound as 

3H), .8..06 (;dd, lH), 7.87.(t,; lH),,, 7.80-7. 40 (m,', 6H)-, 7-.38 (m, 
2H), 7.22',.(dd/ IH), 4.26. (q, 2H), , ■ 4 . 13 (broad q, 2H) , -,2 . 91 (s , 

' .'^•.^^ (t," 3H)ppm. ESI (+ve) mass spectrum analysis m/2 
(relative intensity) . (AP+) 605.2; (M+H, 100) . 

■ Exanipre 2.48 '' ■ " " \ ' ■ ' \ 

1- [3- {aid.ncinetKyl)phenyl] -5- [ (3-f lupro- 

[1, 1 V] -bipheri-4-yl) amin©carbo^^^ (mi3thyithib)pyra261e, ' 

, • ' trif luoroacetic acid- salt ■ 

Part' A: Preparation of l-f3-(t-' ,' ." ' V " ■•; ' 

butoxycarbonylaminomethyl) phenyl] -5- [ (3-f luc3ro-2 ' - . 

methylsulfonyl-[lVl:.]-biphen-4-yl)aminocarbonyl]-3- ' ' ' 
(methylthio)pyra20le-'~ .--...-i^:,-^^-^-.^-^..-- ..-.- . . . 



DMF (3 drops) was added to l-[3-(t- , ' 

butoxycarbonyiaminomethyl) phenyl ] -3 - (methylthio) pyrazple-5- 
carbixylic acid- (553 mg, 1.5 mmol) and oxalyl chloride (260 \ih, 
3..0 mmol) , in dry CH^Cl,, (30 mL) . The resulting solution was 
stirred at 'room temperature for 1 h. and evaporated. The 
resulting solid- was redissblyed- in dry-GHjClj (30 mL) ; and 4- 
dimethylairiinopyridine (585 mg-,. 4.8 rranoD was added. After ' 
stirring 4 min. , 4-amino-3-f luoro-2 ' -methylsulf onyl- [1,1- ] - 
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biphenyl, hydrochloride ( 530 mg, 1.8 mmol) was added 
portionwise over ,5 min. and stirred 22 h.- The reaction was 
extracted once .with sat. NaHC03, then once .with a cooled 
solution of 0.1 M HCl. The organic layer was dried over MgSO^, 
filtered, and evaporated. The* crude product was 
chromatographed on silica gel (40-50% EtOAc / hexanes) to yield 
the desrired product. (376 mg,' 41%)'.' -HNMR (CDGI3) 5; 8.38 (bt, 
IH), 8.21.(dd, IH, J = 7.7, J- = l-.l), 7.81 (bs, 1H);'7.65 (td, 
IH, J = 7.4, J' =*.1.4) , 7.58 (td, IH, J = 7.7, J' = 1.5) , 7.43 
(m, 4H) , 7.32 (m, 2H) , 7.17 (d/ in, J =8.8), 6.84 (s, IH) , 
4.90 (bs, IH), 4;39 (d, 2H, J = 6.3), 2\72 '(s, 3H), 2.,60 (s, 
3H), 1.45 (s, 9H)ppin. 

Part B: Preparation of Ir [3- (aminomethyDphenyl] -5- [ (3-f luoro- 
2 » -methylsulf onyl- [1,1 • ] -biphen-.4-yl')ainih6carbonyl] -3- 
(methylthio)pyra2ole. - ' 

1- [3- ( t-Butoxycarbohylaminoinethyl)phenyl] -5- [ (3-f luoro- 
2 ' -methylsulfonyi- [1, 1 ■*] -biphen-4-yl) aminocarbonyl] -3- 
(Inethylthio)pyrazole (287- mg, 0.47 mmol) was dissolved in 
CH2CI2 (5 mL) and TFA (5 mL) and stirred at room temperature ' . 
for 16h. The reaction was evaporated and purified *by prep. ^ 
HPLC (10-70% MeCN/H^O/0. 05% TFA) to yield the desired/product 
(271. mg, 92%) . 'HNMR (DMSO-dJ 6: 10-. 60 ' ( s , ' IH ) , 8 . 25 (bs , 2H) , ' 
8.13 .(d, IH, j/= 'e.D , 7.82 (td, IH,' J = 7.3; j' .= 1.5), 7.74 
(m, 3H),:7.48 (m, 5H) , '7.28 (d, lH, J = 8.4), 7.23 (s, IH) , ' 
4.16 (d, 2H, J = 5.8), 2.97" (s, 3H) , 2.61 (s, 3H)ppm. APcI 
mass spectrum analysis m/z = 511 (M+H, 100) . 

Kxainple 249 

1- [3- (aniinametliyl)phenyl] -5- [ (3-f luoro-2 ' -methylsulf oayl- 
[1, 1 " ] -bipheiir 4 -yl) aminocarbonyl] -3- (methylsulf onyDpyrazole, 

trif luoroacetic acid salt 

MCPBA (110 mg, 57-86%') was added t l-[3-(t- 
butoxycarbonylaminomethyl) phenyl] -5- [ (3*f luoro-2 * - 
methylsulfonyi- [1, 1 ' ] -biphen-4-yl ) aminocarbonyl] -3- 
(methylthio)pyra2ol€ (89 mg, 0.15 mmoiy in CH^Cl^ (5 mL) * and 
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■Stirred at , room temperature for 6 h. The reaction was 
' extracted, once with. sat . JSla^SOy, then once with sat. NaHC03. 
The organic, layer was dried over 'NajSO^,. filtered, : and 
evaporated . The crude product . was redissolved in CHjClj (1.5 • 
mL) and TFA (1.5 mL) and. stiirred at room temperature for 5 -h. 
^he resulting solution was, evaporated and purified by. prep. 
HPLC (10-70% MeCN/H20y0.05% TFA). to yield the desired product. 
;'HNMR^DMSO-dJ 5: 10.75 (s, IH) , ^ 8 ^20 (bs.. 3H), 8.06 (dd/ IH, j' 
= 8.0,. J' = 1.5), 7.70 (m, 5'H) , 7;56 (m, 3H), 7.38 (m, 2H) , 
7.20(dd, J = 8.1 and l:.7Hz, 1H)> 4.11 (d, .2H, J = 5.5), 3.36 
, , (s, 3H) , \ 2 .91 . (s, 3H)ppm. ESI mass spectrum analysis ra/z 
(relative "intensity) 543 (M+H, ;100)".' - V 

l-[3-(aminamethyl)phenyl]-5-[{4-(5- , 
(methoaiyaminocarbonyl ) imidazol-l-yllphen-l-yl) aminocarfaonyl] -3- 
trifluoromethylpyrazole/ trifluoroaGetic acid salt. 

Part A: . A solution of .4-amino-nitrobenzene (5.3 g, 38.4 mmol) 
in ethyl' alcohol (50 mL) was treated with n-butyl glyoxylate 
(10^. 0. g , .76 , a mmol ). After stirring at. reflux- for l'8h, the ■ . 
reaction mixture was concentrateci . at reduced pressure . The - 
^^^.^^^^ carried to the next step without purification. To 

. the solution of the imine :(10,.0 g, 40.0 mmol) in methyl alcohol 
■ (50mL) was added potassium carbonate , (11.0 g, 80.0 mmol) and 
tosylmethyl isocyanate (11.7 g, 60.0 mmol). The solution was 
stirred -for. Ih at rt, then the- solvent was removed .under 
^^^Uced pressure. ; The residue was. treated with saturated 
sodium chloride solution and the mixture • was extracted with 
.methylene chloride. The organic extract was concentrated and 
triturated with methyl alcohol. The precipitate was collected 
and dried to afford an imidazole (5.9, g, 59%, 2 steps). 
Reduction to the aniline was accomplished -in MeOH and 10% of 
Pd/C.at 50 psi over 18h. MS (ESI) m/z (rel. intensity), 216 (M* 
+H, ICiO) ^ ' ' . ' . • 

Part B:, The product from part A was then .coupled to l-(3- 
cyanophenyl) -3-.trifluoromethylpyra2ole carboxylic acid via the 
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acid chloride methodology previously described. -The product . 
was purified via silica gel column chromatography (hexane : ethyl 
acetate, 4:3) t9 afford pure coupled product. ESI mass ' spectrum ' 
analysis m/z (relative intensity) ^481 (M^ +H, 100). 

5 " ' ■ ■ ' ' ' ^ ^ ■ - ' ■ ' 

, Part C:^. The product from part B (200 mg, 0.4 mmol) in THF (3 
mL) was treated with IN NaOH (O'. S mL, 0 . 8 mmoD T ' The resultant 
reaction mixture was: stirred for 18h ^at rt, then acidified to, 
pH 7 with IN HCl, extracted;with ethyl acetate, :.dried over 
10 magnesium sulfate 'and concentrated. The resultant acid (100 
mg,_ 0.2, mmol) was ..dissolved in .THF (5 mL) treated ' with DIEA 
(0, 001 mli, 0.6 mmol) , methoxylamine hydrochloride (0', 030Vg, 
, . - 0.36 nunol) "and TBTU (83 mg, 0.. 2^ mmol) and stirred for 18h_at 
rt. ; The residue was - treated with water and the mixture was 
15 extracted with ethyl acetate, dried over sodium sulphate ..and . . 
> . concentrated. Purification by sllca gel flash chromatography 
, ' " (methanol /methylene chloride, 1 : 9) af forded the met hoxy ' 
. hydroxamate intermediate (60 mg, 56%) . ESI mass spectriim 
.analysis m/z (rel. .intensity) / 496 • (M* +H, lOOJ . . Reductiori of . ': . 
20 the nitrile to the benzylamine was then accomplished via' 

standard conditions. '^HNMR (CD30D) 6: 3.74 (s, 3H), 4.21 (s, 2H) , 

.7.43 (s,: IH), 7.46 (in,' 2H) , 7 . 60. (m, 3H), 7.78'(m, 2H) , 7.80 - 
(m, 3H)ppm. ESI mass spectriom analysis m/z (relative intensity). 
442 (M*+H, 100) , ^ • ' ./^ , , . ' 

.25-, ^ ' . . " . ■ - " ..... ■ ^ : 

ExaTTiple 251 / 
1 - ( 3 - an^nome thy ipheny 1 ) - 5 - [ ( 4 - ( 5 -me thy 1 - 1 , 2 , a- ^ 
' yl)phen-l-yl)aminocarbonyl] -3-trif luorcamethylpyx 

tri£luoroacetic acid salt, 

30 '^' ' /'* . ' ; ' * . ' • ^ \ ■ • ■ ; 

Part A: A. solution of 4-tert*-butyl- [l-'(4-nitrpphenyl) ] 5- 
methyl-1, 2 , 3-tia2ol^l-yl-carboxylate (Maybridge Chemical 
.Company, .0.5 g,* 1.6 mmol) In TEA (10 mL) was refluxed over 18h. 
The reaction. mixture was concentrated at reduced pressure. The 
35 \ residue was then -reduced to the aniline via standard conditions 

without purification. ^HNMR( 00013)5: 2.3 6 (s, 3Hj , 6'.83 (d, j = ' . 



283 



wo 98/28269 PCT/US97/22895 

, 8.8Hz,. 2H)/ 7.23 (d, J ,= '8 ^ 8Hz ; ^ 2H) , 7 . 80 (s , IH) ppm. ESI^.m^^^ 
spectrum analysis m/z (relative intensity) 175 ^{M"^+H, 100 ) . . ' 

' Part B: ' The intermediate , was then coupled to l-(3^. 
5 cyanophenyl) -3-trifluoromethylpyrazole ' carboxylic acid via the 
acid chloride: methodoidgy previo^ described followed by ; 
■ reduction of the nitrile to "the benzylamine and purification 
. via HPLC under reverse .phase techniques and lyophilization to 
afford the: .title compound as a, colorless solid.. ^ ^flNMR (CD30D)S: 
10; 2.35 (s. 3H) , 4-.22, -Is, 2H) , 7 . 51 ■ (d/ J = 9 . 5 Hz; 2H) ^ 7 . 55 - 
(s.; IH) , .7.:6:0 (m,, 3H),, 7 . 65 * 1H)_/ 7.71 {s'i IH),. 7.89 (d,, J 
= 9.2 H2,-^2H)ppm. ESI mass spectrum analysis m/z (relative 
. intensity) 500 (M*+H, ■10.0.) . ' - . 



wo 98/28269 



PCT/US97/22895 



Table la 




Pyrazole 1.2,3^tnazole 1 .2.4-Triazole Tetrazole 



Ex 


Ring M 


2 


Rla 


A' 


A' ' 




MS 


1 


pyrrole-a 


CONH ^ 


H ; " 


CH 


CH 


2-H2NSO2-C6H4 


460.3 


2 


pyrrol e-a 


CONH . 


H 


CH . 


CH. 


2-t-Bu-HNS02 -• 
Ci6H4. 


516.4. 


3 


pyrrole-a 


CONH 


Br 


CH • 


CH 


2-H2NSO2-C6H4 


538.2 


:4 


pyrrole-a 


CONH 


H 


N 


CH 


2-H2NSO2-C6H4 


461.3 


5 


pyrrole-b 


CONH . . 


benzyl 


CH . 


CH ■ 


2-H2NSO2-C6H4 


550.3 


f 


pyrrol e-b 


CONH 


benzyl 


CH 


CH- 


2-t-Bu-HNS02- 
C6H4 


606.5 


7 . 


imidazole- 
b 


CONH 


H 


CH 


CH . 


2-H2NS02-C6H4' 


461.1 


8 : 


imidazole- 
b 


CONH 


H 


CH 


CH 


2-t-Bu-HNS02- 
C6H4 ■ ■ 


517 .2 


9 , 


imidazole- 

a ' ■ 


CONH ^ 


H 


■CH 


:cH. 


2-H2NSO2-C6H4 .• 


461.3 




pyrazole 


CONH 


CH3 


CH , 


CH 


2-H2NSO2-C6H4 


475.2 


11 


pyrazole 


NHCP 


CH3 


CH 


CH 


2-H2NSO2-C6H4 


475.2 


12 • 


pyrazole 


CONH 


CH3 


CH. 


CH 


2-(5'-CF3- 

tetrazo-1'- 

yl)C6H4 


532 .4 


13 


4-Cl- 
pyrazole 


CONH, 


CH3 


CH 


CH 


2-t-Bu-NHS02- 
C6H4 


509.1 


14 


pyrazole 


CONH • 


CF3 


CH 


CH 


2-H2NSO2-C6H4 


529 . 0 


15 


4-CH3O- 
pyrazole 


CONH 


CF3 


CH - 


CH 


2-H2NSO2-C6H4 . 


559.4 


16 


pyrazole 


CONH 


CH3 


CH 


CH 


1-imidazolyl 


386.2 


17 


pyrazole 


CONH 


CH3 - 


CH 


CH 


-0-2 • -CH3SO2- 
C6H4 


490 .3 


18 


pyrazole 


COGH2 


CH3 


CH . 


CH 


2-H2NSO2-C6H4 


474.2 


19 


1,2,3- 
triazole 


CONH 


H, 


CH 


CH 


2-H2NSO2-C6H4 


463.1 


20 


tetrazole 


CONH 




CH 


CH 


2-CF3-C6H4 


"452.2 
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, 21 


tetrazole 


SCH2 ; 




C-Cl 


CH 


2-H2NSO2-G6H4 


500.2 


22 


tetrazole 


S0CH2 




C-Cl 


CH 


2^HoNS09-CfiHA 


•J X 0 . z . 


23 


tetrazole 


S02CH2 




C-Cl 


■ CH 


2-H9NS09-CfiH/ 




24 


tetrazole 


CONH 




GH ; 


CH 


2-HoNSO?-CfiHii 


^ 0 J . 0 


25 


pyrazole 


CONH 


GH3 


N • 


GH 


2-H9NS09-CfiHzi 


47fi 


26 


pyrazole . 


CONH . 


CH3 


N . 


N. 


2-H?NS0:>-CfiH4 


477 0 


.27 


pyrazole 


CONH 


CH3., 


C-Cl 


GH 


2-H9NS0'>-CfiHii 


^ n Q 

-J w . J 


28 


pyrazole 


CONH 


CH3 


G-F 


GH 


2-H9NS0'?-C^;Hyi 


J J . Z 


29 


pyrazole 


CONH 


CH3 


GH 


GH 


2-H9NSO9-4-F- 

C6H3 




30 


pyrazole 


CONH 


.CH3 , ; 


GH . 


CH^ 


2-CF3-C6H4 


464 T 


31 . 


pyrazole 


CONH 


CH3 


,G-C1 


GH 


2-CF^-CfiHil 


•a -/ O.J 


32' 


pyrazole 


CONH, 


CH3 ' 


C-F 


GH 


2-CFT-CfiHzi 


^ 0 ^ • z 


33 


pyrazole . 


CONH . 


GH3 


N ; 


CH 


2-CF'^-C^;Ha 


^OO . J 


34 


pyrazole 


CONH 


CH3 


GH 


GH 


2-F-Cf;H^ 




35 


pyrazole ' 


CONH 


CH3 


G-Cl 


CH 


.2-F-CfiH4 


4.48...0 _ 




^pyrazol.e':^^ 


^CONH-^r^rj 








Z-CH3SO2 -C6H4 


474 ; 3 


37.. 


pyrazole 


CONCH3 








z -H2NSO2 -G6H4 


489.3 


38 


pyrazole 


CONH 


C4H9 


GH 


,GH 


2-H2NS02-G6H4 


517.4 




pyrazole 


CONH 


C4H9 


N 


GH 


2.-H2NS02-G6H4 


518.2 


40 


pyrazole" 


CONH 


C4H9 


N 


CH 


2-CF3-C6H4 


506.3 


41 


pyrazole 


CONH 


CF3 


GH 


GH 


2-CH3S02-G6H4 


528.2 


42. 


pyrazole 


CONH 








^-CF3-C6H4 


518.2 


43 


4rCH30- 
pyrazole 


CONH 


CF3 


GH 


CH ' 


2-GF3-;-C6H4 


548.3 


44 


pyrazole = ' 


CONH : 


GH3 


CH 


CH 


CF3 


388.2 


45 


imidazole- 

a" .'■ ' • 


CONH 


4-GH3 


GH 


GH, 


2-H2NSO2-C6H4, . 


475.3 . 


46 


1/2,3- ■ 
triazole 


CONH 


H ; 


N 


CH 


2-H2NSO2-C6H4; 


46.3.3 • 


47 


1,2,3- 
triazole 


CONH 


H. 


GH 


GH 


2-CF3-C6H4' 


451.3 


48 


1/2,4- 
triazole ' 


CONH 


CF3 


GH , 


CH 


2-H2NSO2-G6H4 


530.3. 
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Table lb 




1 ,2.3-Triazole 1 ,2.4-Triazole 1 .3,4-Triazole Tetrazble 



5 Unless otherwise indicated/ D is at the meta position and is 
•amidino (AM) and- R is absent. ^ . 



Ex 


M 


Z - 


Rla 


A-B 


MS 


AQ- 
'iy . 


pyrazole 


CONH 


methyl 


4- ( 4/ -chlorophenyl ) - 
thiazol-2-yl 


437,1^ 


50 


Crj ^ — ■ 






^ 3 J^j-pnenyjL 


Add' T ■ 

4y b . 1 


51 


DVirazoTe 


CONH 


111^ uiiiXj^ ^ 


^ v-r3o \ \j ) ~Dj.pneny± 


CIO 


52 


oVjTazole 

J ^» *A A* ^» 


CONH 




v_r3ov^/2 ■oxprieriy x 


0 Q X 
0 . 1 


53 


pyrazole 


CONH 


methyl 


4-carboxymethyl-C6H4 


378.2 


54 


pyrazole ^ 


CONH 


methyl 


4-N,N- (CH3)2NC(0) -C6H4 


391 


55. 


pyrazole 


CONH 


methyl 


4 -N , N- ( CH3 ) 2NS ( 0 ) 2 6H4 


426 ■, 


56 


pyrazole 


CONH 


methyl 


4-t-Bu-HNS02-C6H4 . 


455 


57 . 


pyrazole 


CONH 


,methyl 


■ 4-H2NSO2-C6H4 


381.3 


58 


pyrazole 


CONH 


methyl 


4-CF3-C6H4 


388.1 


59 


pyrazole 


CONH' 


methyl • 


4 -benzyl sul f ony 1 - 
piperidyl 


481. '2 


•60. 


pyrazole 


CONCH3, 


methyl 


. 2 ' ^H2NS02 -biphenyl 


,489.2 


61 


pyrazole 


CONH 


methyl 


4 ' -F-bi phenyl 


493 . 1 


.62 


pyrazole 


CONH 


methyl 


5- (2'-H2NS02-C6H4) - 
pyridih-2-yl 


476.1 


63 


pyrazole 
(D= -CN) 


CONH 


methyl 


5-(2'-H2NS02-C6H4)- 
pyridin-2-vl 


459.1 . 


64 


pyrazole 


CONH 


methyl 


2'-CF3-biphenyl 


464.2 


65 


pyrazole 
. (D=C0NH2) 


CONH 


methyl 


2 ' -H2NS02-biphenyl - 


476.1 


66 


pyrazole 


CONH 


methyl 


2'-H2NS02-3- 
• chlorobiphenyl 


509.1 


67 


pyrazole 


CONH 


methyl 


2'-CF3-3- 
chlorobiphenyl 


498.1 


68 


pyrazole 


CONH 


C4H9 


2 ' -H2NS02-biphenyl 


517.2 


69 


pyrazole 


CONH 


C4H9 


2' -CF3-biphenyl 


507.2 


70 


pyrazole 


CONH 


C4H9 


5- (2 ; -H2NSO2- 
C6H4 ) pyr idin-2 -yl 


518.2 
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71 


4-CH3O- 
pvrazole 


CONH 


CF3 


. . .2'-CF3-biphenyl 


548.2 




pyx a 2 01 e . 


CONH 


CF3 


-2'-CF3-biphenyl 


518.1 , 


73 


pyrazole 


conh; 


CF3 


. 2'-S02CH3-biphenyl 


528.1 




pyrazole 


CONH 


methyl 


; .2'- H2NS02-3-Br- 
biphenyl 


553 . 1 




ci ^ ij X e 
(D=C0NH2 ) 




methyl 


2 ' - H2NS02-3-Br- 
biphenyl 


.554,1 


76 


jr X d Zi X ti 




methyl 


2 -H2NSO2 -biphenyl 


474 . 2 


77 


pyrazole 


CONH 


methyl 


5- {2 ' -H2NSO2- ' 
C6H4 ) pyridin-2 -yl 


477 . 1 




pyrazole 


CONH 


CF3 


5- (2 ' -t-Bu,-HNS02-. 
C6H4 ) pyrimidin-2-yl 


587.2 


79 


pyrazole 


■CONH 


CF3; 


5r (2' -H2NS02- - 
C6H4 ) pyrimidin-2 -yl 


531 . 1 ; 


80 . 


pyrazole 
(D=C0NH2) 


CONH 


CF3 : 


; 5- (2 '-H2NSO2- 
C6H4lpyrimidin-2-yl ^ 


532,1 




"pyf azbrie 
(D= -CN) * 


^NH'"^^ 


~CF3 


4'^-^midazol-l-yl-C6H4 


440.1 


82 


pyrazole . 


CONH 


CF3 


4 ' -morpholin-l-yl-C6H4 


459.2 


83 


pyrazole 

V J-'— L.UIMri2 / 


CONH 


CF3 


4 ' -morpholih-l-yl-C6H4 


460.1. 


84 


pyrazole . 


CONH. 


CFi' 


, 5-(2'-H2NS02" 
C6H4 ) pyridiri-2 -yi 


530.1 ' 


85 


pyrazole - 
(D=C0NH2)\ 


CONH ' 


CF3 ^ 


5-(2'-H2NS02-\ 
C6H4,) pyridin-2 -yl ' 


5,31.1 


86 


pyrazole 


.CONH . 


CF3 


4^' - (3-methyltetrazol^ 
l-yl)C6H4 


456,2 


87 


pyrazole 


NHSp2 


methyl 


2 ' ^naphthyl . .. 


406.1 


88 ; 


pyrazole 


NHSO2 ■ 


methyl 


2:' - (4-bromo-C6H4) 


434:0. 


89 


pyrazole 
(D=CH2NH2) 


CONH 


methyl 


2 ' -H2NSO2 -biphenyl 


462,2 


90 


pyrazole 
{D=CH2NH2) 


CONH' 


CF3 : 


2 '-H2NSO2 -biphenyl - 


516.1 " 


91 


pyrazole ' 


CONH 


methyl 


. 5-(2'-CF3-C6H4)pyrid- : 
■ - 2.yr - 


465.2 


92 


pyrazole 


CONH 


methyl ' 


5- (2'-H2NS02^ ' 
C6H4)pyrimidin-2ryl . 


477.2 


93 


pyrazole 


CONH 


methyl 


2'-F-biphenvl- ^ 


414.2 


94 


Dyrazole . 


CONH 


methyl ~ 


3-Cl-2'-F-biphenvl 


448.1 


95 


pyrazole • 


CONH 


methyl 


3-F-2 ' -F-biphenyl 


482.2 


96 


pyrazole 


CONH 


methyl 


3-F-2 ' -H2NSO2 -biphenyl 


493.1 


97 > 


pyrazole 


CONH 


methyl 


5-(2'rF-C6H4)pyrid-2- 
yl - 


4 15. 2" 


98 


pyrazole 


CONH 


methyl 


5- (2'-t-Bu-NHS02- 
phenyl ) pyrimidin-2 -vl 


533.2. 


99 


pyrazole 


CONH ■ 


methyl 


' 5-(2'-H2NS02-C6H4)- 
([1,6] -dihydropyrimid- 
- ^ . 2-yl) ^ 


579 ;2' 
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100 


pyrazole 


CONH 


methyl 


4-pyrid-3 ' -yl-C6H4 ^ 


379 . 2 


101 


pvrazole 


CONH 


methyl 


2 - { 2 ' -pvridyl ) ethvl 


349 . 2 


102 


pyrazole 


CONH 


methyl 


3- (C6H4) propyl 


362.2 


— 10^ 


- pyrazole — - 


-CONH 


methyl 


4- (pyzxd-2' -yl)C6H4 


397.2 


104 


pyrazole . 


CONH 


methvT 




J /O . ^ . 


105 


pyrazole 


CONH 


methyl 


5-(2'-CF3- 
phenvl ) pyr imidin-2 -vl 


466.2 




pyrazoxe 


CONH 


methyl 


4- (piperidino-rSd2 ) C6H4 


467 .2 


107' 


pyrazole 


CONH 


methyl 


4- (piperidrno-CO)C6H4 


431.1 


108 


pyrazole . 
{R=F) 


CONH . 


methyl 


2 ' -H2NS02-biphenyl 


493 


109. 


pyrazole . . 


CONH 


methyl.. 


2'-H2NS02-biphenyl . 


494.1 


110 


3 -pyrazole 


CONH 


1- 

methvl 




/I "7 c; o 


111 


pyrazole 


:CONH 


methyl 


4- (pyrazol-4 ' -yl ) C6H4 


386.3 


112 


pyrazole 


CONH^ 


methyl 


5- (2 ' -SO2CH3- 
C6H4)pyrid-2-yi / • 


475.2 


. 113 


pyrazole 


CONH ' 


methyl 


5- (2 ' -S02CH3- 
C6H4 ) pyrimid-2 -yl 


476.2 


; 114 


^ Cl ^ w 

(D= -CN) 




Xllc Uliy J. . 


D— — oU2t-rl3— ■• 

C6H4) pyrimid-2 -yl ^ 


.459 . 0 


115' 


pyrazole 


CONH. 


mijethyl 


- 5-(2'-S02CH3-. ^ 
C6H4 ) pyrimid-2 -yl 


477.1 


116 


pyrazole. 
(D= N-NH2-; 
AM) 


CONH 


methyl 


2 ' -t-Bu-NHS02-biphenyl 


490.2 


117 


pyrazole 
(D= N-NH2- 
AM) 


CONH- 


methyl 


^ 2 ' -H2NS02-biphenyl 


546.2 


118 


pyrazole ' 

.(D=N-Me-N- 

HO-AM) 


CONH 


miethyl 


2 ' -t-Bu-NHS02-biphenyl 


561.2 


119 ■ 


pyrazole 
(D=N-Me- 
AM) 


CONH 


methyl 


2 ' -t-Bu-NHS02-biphenyl 


545.2 




jpyxrazoxe 
'(D=N-Me- 
AM) 




methyl 


1 -H2NSO2 -biphenyl 


489,2 


121 


.tetrazole . 


CONH 


- 


5- (2 ' -H2NS02- . 
C6H4 )pyridin-2-yl 


464.2 


122 


tetrazole 
( D=C0NH2 ) 


CONH 


— 


5-(2'-H2NS02- 
C6H4 ) pyridin-2 -yl 


465.1 


123 


tetrazole 


CONH 




5-(2'-CF3- 
C6H4 ) pyridin-2 -yl 


453.2 


124 


tetrazole 


CONH ; 




4-Br-C6H4 


3.86.0 


125 


tetrazole 
(D=C0NH2) 


CONH 




5-(2'-CF3- - 
- C6H4') pyridin-2 -yl' - 


454.1 
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126 


tetrazoie 


CH2 




2 ' -CF3-biphenyl ' r 


, 423 .2 


127 


l-,(3-AM- 
phenyl) - 
me thy 1- 
pyrazole 


CONH 


methyl 


. 2 ' -H2NS02-biphenyl-, 


489, 


' 128 


1 - ( 4 -AM- 
phenyl ) - 
, methyl-' 
pyrazole • 


CONH- 


methyl 


2 ' -H2NSO2 -biphenyl • V 


489 

^- , ' ■ 


129 


imidazole- 

a . 


CONH 


— 


2 ' -H2NSO2 -biphenyl" • 


461 V 


130 


imidazole- 

a * 


CONH 


4- 

methyl 


2'-H2NS02rbiphenyl 


475,2 


171 
i. J X. 


imidazole- 
a 


COHN 


5-Cl, 
4-Me 


2 ' -H2NS02-biphenyl 


509.1 


132 


■Liiix ud ^ u J. t= 
C 




methyl 


. 2 ' -H2NS02-biphenyl 


475.1 


133 


pyrazole 


CONH 


I lie ^XiJ^ X 


*± . viN— oenzimiQazox— J. — 
- yl )r£;H/i 


436 :2 




pyra:zdle 
(D=CONH2) 


"COISIH"" 


methyl 


\L\ iJt=ii^xinj.ciazo J. — J. — 
;yi)C6H4 . 


4J7 .-2 


.135; 


pyrazole . 


CONH 


methyl 


4- (.2 ' -methylimidaz61- 
- l-yl)C6H4 


400.2 


136- 


pyrazole 
(D=G0NH2) 


CONH 


methyl ^ 


4 - (2 ' -methyl imidazol- 
. l-yl)C6H4 . 


401.2 


137' 


pyrazole 


CONH ' 


methyl 


4' - (1, 2 , 4-triazol^2- 
yl)C6H4 


387.2 


i. J O 


pyrazole 


CONH 


methyl. 


4 : -cyclohexyl-C6H4 


402.2 . 


139 


pyrazole 


CONH 


methyl 


biphenyl 


396.2 


140 


pyrazole 


CONH 


methyl 


4 ' -morpholino-C6H4 


405.2 


■1 >! 1 


pyrazole 


CONH ' 


methyl 


4' -{2-CF3-tetrazol-l- 
yl)C6H4 


456.2 


142 


pyrazole 
{D=:CH2NH2) 


• CONH 


methyl 


4 ' -;(2-CF3-tetrazol-l-, 
yl)C6H4 


443.2 


143 


pyrazole 


CONH 


methyl 


4-{CH3)2NC{0)NH-C6H4 


406.2 


144 


pyrazole 


CONH 


methyl 


. 4-(CH3)2N-C6H4 


391.2 


145 . 


pyrazole .. 
{ D=eONH2 ) 


CONH 


methyl 






146 


pyrazole . 


CONH 


methyl 


4-tetrazol-l-yl-G6H4- ■ 


-388,2 


147 


pyrazole 
(D=C0NH2) 


CONH 


methyl 


4-tetrazol-l-yl-C6H4 


389.2 


148 


pyrazole 


CONH 


methyl 


4- (Nracetylpiperazin- 
l-yl)C6H4 


446.2 ■ 


149 


pyrazole ' 


CONH 


methyl 


4- (N-t- 
bu t oxy c arbony Ip iper ^ 2 i ' 
n-l-yl)C6H4 


504.3 


150 


pyrazole 


CONH 


methyl 


4- (piperazin-l-yl) C6H4 


404; 2 


151 


pyrazole 


CONH 


CF3 


4 - eye 1 ohexylpheny 1 


456.2 


152 


pyrazole 


CONH 


methyl 


4- (N-morpholino) -3- 
chloro-C6H4 


439.2 . 
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153 


pyrazole 


CONH 


CH3S . 


2 ' ^H2NS02-biphenyl 


507.1 


154 


pyrazole 


CONH 


CH3SO . 


2 ' -H2NS02-biphenyl 


523 .1 


155 


pyrazole . 


CONH 


CH3SO2 


. 2 ' -H2NS02-biphenyl 


539 .1 




- tetrazole 
(D=C0NH2) 


- CH2 ; ' 




: — 2 ' -CF3-biphenyl — 


- 424 .■ 1 


157 


.tetrazole 
(D=C0NH2)/ 


CH2 


- 


/ 2 ' -H2NSO2 -biphenyl 


435.1 


158 


pyrazole 


CONH 


methyl 


4 -cyclopentvloxvphenvl 


404 .2. 


. 159 


pyrazole ' 


.CONH,. 


methyl 


3- (pyrid-2-yl-NHGH2) 
C6H4 . 


426 . 2 


' 160 


Dvrazole 

jr ^ Zp> \^ \— 


CONH 


TTie th V 1 


•* \ IN j.iuxuct ^ w JL y X / prisriy X 


000 . Z 


161. 


pyrazole ' 


CONH 




4- (N-morpholino) -3-Cl- 


493,. 1 ' 


162 


' ^ ^* « w ^ ^ 


CONH 




f± pyrrox xaino— 
carbonyl) -3'-Cl-t6H4 




1 

X Py ' 


pyrazoxe 




methyl ' 


4- (N-morpholino- 
' carbonyl) -3-CI-C6H4 


433 .2 ■ 


1 (^A 


pyrazoxe 

D= -CN / ' 


UUNn 




4- {N-imidazolyl) phenyl 


423 .2. 


XD3 . 


pyrazoxe 


O/^TVTU 

' UONH 


CF3 , 


4- (N-xmxpazolyl) phenyl 


440.2 


166 


pyrazole, , * 


CONH " 


CF3 . 


4- (N-methyltetrazolon- 
l-vl)Phenvl 


472.1 


167 


pyrazole'^'-; 


COCH2 


methyl 


• 2 ' -H2NSO2 -biphenyl . 


433-. 2 . 


168 


pyrazole 


CONH 


methyl 


. 4 TN-pyrrolidino-' 
methvlDhenvr 


403.2 


169 


X a. ^ (J X c= 

(D= NH2), 




meunyx 


z -n2NS02 -Diphenyl 


448 . 1 


170 


pyrazole 


CONH 


methyl 


2 ' -H2NSO2 -biphenyl 


448.1 


171 


pyrazole- 
(D= NH2), 
(R= 4-Cl) 


CONH ^ 


methyl 


2 ' -H2NSO2 -biphenyl . 


482.0 ■ 


172 


pyrazole 
(D= NH2).^ 

{K— 4-F}' 


CONH ' 


methyl ' 


• 2' -H2NSO2 -biphenyl. 


466.0 


173. 


pyrazole 

( p= NH2 ) : ^ 

(K— 4-OMe) 


CpNH^ 


methyl 


2 '-H2NSO2 -biphenyl . • 


.478.1 


174 


tetrazole- 
(D= NH2) 
(K- 4-CX ) 


CONH- 


-\ 


. 2 ' -H2NSO2 -biphenyl 


470.0. 


175 


.tetrazole 
(D= NH2) 
(R= 4-Ciy 


CONH 




5- (2 ' -H2NSO2,- ■ ' 
C6H4)pyridin-2-yl , 


471.2 


176 


tetrazole 
(D= NH2) 
(R=: 4-OMe) 


CONH 




. 2 '-H2NSO2 -biphenyl 


466.0 


177 


pyrazole 
(D=CH2NH2) 


CONH 


methyl 


• . 5- (2' -H2NSO2- 
. . . C6H4).pyridin-,2:-.yi ,., 


463.3 
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pyrazble. 
(D=eH2NH2) 
(R= '4-CH3) 



CONH ■ I methyl 



pyrazole 
(D=CH2NH2) 
(R= 4-F) 



CONH methyl 



2 ' -H2NS02-biphenyl 



476. 



2'-:H2NS02-biphenyl 



480 



pyrazble 
(D=CH2NH2) 



CF3 



methyl 



CONH methyl 



CONH methyl 



CONH , methyl 



CONH methyl 



4 - { N-pyrr 6 1 idino - 
carbonyl ) C6H4 



458.2 



, , 2 ' -H2NSO2 -biphenyl ; 



547.2 



2 ' -t-Bu-NHS02-biphenyl 



603.2 



2/ -H2NSO2 -biphenyl 



547.2 



2 ' -H2NSO2 -biphenyl 



'631.2 



3 -F-2 ' -H2NSO2 -biphenyl 



452 



methyl 3 -F-2 ' -H2NSO2 -biphenyl 



tetrazble 
(D=GH2NH2) 



IH 



CONH methyl 



CONH methyl 



pyrazole 
(D=CH2NH2j 



3- CF3. : 

4- OCH3 



pyrazole 
(D=CH2NH2) 



CF3 



3^Cl-2 "-H2NSO2- 
' biphenyl; ; 



4- (N-pyrrolidino- 
carbonyl ) C6H4 



2 ' -H2NSO2 -biphenyl . : 



3 -F-2 ' -H2NSO2 -biphenyl 



2 ' -H2NSO2 -biphenyl 



2 ' -H3CS02~^biphenyl- 



2 ' -^H2NS02 -biphenyl 



3 -F-2 ' -H2NSO2. -biphenyl 



3 - F - 2 ' -H3 C SP2 - biphenyl 



2 -H3CSO2 -biphenyl 



2-F-4- (N-pyrrblidino- 
carbonyl ) C6H4 , , 



530 



504.0 



430 



450.2 



467.9 



448;2 



447- 



461.2 



494 . 1 



492.2 



545,r 



47 6 . 2 
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198 Ipyrazole 

(D=CH2NH2 ) 



199 I pyrazole 

(D=rH2NH^ 



CONH 



CF3 



CONH 



CF3 



■ 3-F-4- (N-pyrrolidino- | 476.2 
. . carbonyl ) C6H4 



2 ' -H3CS02-biphenyl . I 515 .1 



200 I pyrazole 

(D=GH2NH2) 



CONH 



CPs 



3-F-2 ' -H2NS02-biphenyl 5.34 . 1 



201 I pyrazole 
(D=CH2NH2) 



CONH 



CF3 



202 



pyrazole 
(D=CH2NH2) 



CONH 



CF3 



• 5-(2'-H2NS02- . I 520,1 
. > - G6H4) [1, 6- 
dihydro]pyrimidin-2-vl 



203 



5 - (2 ' -H2NSO2-. ' 
C5H4 ) pyriinidinr-2 -yi 



518 ,1 



pyrazole 
(D=CH(GH3) 

^-NH2) 



204 



pyrazole 
(D=C (=NH) ■ 
N- 

morpholino) 



205 



pyrazole 
(D=CH2NH2) 



206 



pyrazole ; 
(D=CH2NH2) 



207 



I pyrazole 
(D-CH2NH2) 



208 I pyrazole 



209 pyrazole 



210- 



I pyrazole . 
(D=CH2NH2). 



211 



! pyrazole • . 
(D=CH2NH2) 



212 pyrazole 



213. 



pyrazole ' 
(D=CH2NH2) 



214 



pyrazole 
(D=CH{=NH) 
I NHCO2CH3) 



215 I pyraizole' 
(D=CH2NH2) 



216 



pyrazole 
(D=CH2NH2) 



217 



1,2,3-.- 
triazole 
(D=CH2NH2 ) 



218 



pyrazole 
(D=CH2NH2) 
(R=4-CH3) 



219 I pyrazole 
|. ,(D=.GH2NH2 ) 
(R=4-F)^' 



CONH 



CF3 



2 ' -H2NSO2 - biphenyl .1530.1 



CONH 



CF3 



3 -F-2 ' -H2NSO2 -biphenyl I 616,9 



CH{OH) 
CH2 . 



CF3 



2 ' -H2NSO2 -biphenyl . I 51712 



CONH 



.CF3 



3 -F-2 ' -H3CSO2 -biphenyl | 532: 9 



CONH. 



CF3 



5- (2 ' -H3CS02-> 
C6H4 ) pyrimidin - 2 -y 1 



517 . 1 



CONH 



CF3 



3-F-2 ^'-H2NS02 -biphenyl | 546 



CONH 



CF3 / 



3-F-2/ -H3CS02'-biphenyr | 547 . 1 



COCH2 eF3 



2 ' -H2NSO2 -biphenyl 1514.8 



CONH 



I CH2SO2 
-CH3 : 



2 ' -^H2NS02 -biphenyT | 540 .1 



CONH 



CH2NH- 
SO2CH3 



2 '.-H2NSO2 -biphenyl | 568 . 1 



CONH 



■GH2NH- 
SO2CH3 



3-F-2 ' -:H3CS02 -^biphenyl | 572,.l 



CONH methyl 



. 5- (2 ' -H2NSO2- 
C6H4 ) pyriinidin-2 -yl 



535.1 



CONH 



methyl 



2 ' -H3CSO2 -biphenyl \ 461,2 



CONH 



CF3 



CONH 



3-CH3-2'-H3CS02- 
biphenyl 



530,2 



3 -F- 2 ' -H3CSO2 -biphenyl J 466:1 



CONH methyl 



2 ' -H2NSO2 -biphenyl I 476.2 



CONH methyl 



2' -H2NSO2 -biphenyl | 480.2 
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220 


JtjC CI ^ W J. C 

(D=CH2NH2)- 




luc uiiy ± 


Z -H2NS02-biphenyl 


497.1 


221 


pyrazole 
'(D=CH9NH9 ) 
• (R=4-F)i 


CpNH 


CF3 ' 


3 -F-2 ' -H2NS02-biphenyl 


551.9. 


' 222 


' pyrazole 
(D=CH2NH2) 


GONH 




-J ^ ^ . n2iNoU2 oipnenyx 


. 480 




pyrazo±e 
(D=CHoNH9y 




methyl 


3 -F-2 ' -H3CS02-biphenyl 


479 


224 


pyrazole' 


CONH 


methyl 


3-F-4-(N- 

inwj. yjiiKj 1^ ±.i.\\j ] piieriyx 


423.2 


225 


pyrazole 


CONH 


methyl 


3-F-4-(N- 


410.2 


226 


pyrazole* , 


CONH 


CF3 , 


; 3-F-4-(-2'.-CH3- 

imidazol-l-yl ) phenvl 


.459.2 


227 


pyrazole 
(D=CN) 


GH2O , 


methyl 


biphenyl 


420 . 




?pyrazqle^^ 




'methyl^T 


^""T^^^^bipheny Q?t^^^^ 


^437';2"" 


229 

£t £t J. 


{D=C0NH2) 


yri2\J 


meunyi: 


biphenyl . ' 


438.2 


230 






CF3 . 


. ' 2-F-4- (N- \ 

morpholino j phenyl - 


All .2 


231 


pyrazole 
(D=C0NH2) 


CONH 




mor pho lino) phenyl , 


Ala 1 

478.1 


232 


pyrazole- 
(D=CH2lSlH2) 


CONH . 


CF3 : r- 


3-CF3-4-(N- 
morpholino Voheny I 


514 


233, 


pyrazole. 

l-U— v-ri2lMrl2 ) 


CONH; 


ethyl 


3-F-2 ' -H2NSO2 -biphenyl 


493.9 


234 


pyrazole:; 
(D=CH2NH2) 


.CONH 


ethyl 


;3--F-2 ' -H3CS02 tbiphenyl, 


493 


235 


pyrazole 
(D=GH2NH2) 


CONH 


ethyl 


• 2r.F-4-(2'-H3CS02- 
imidazolyl ) phenvl 


465.2 


236 


l-(6- / 

NH2CH2- 

pyrid-2- 

yi)- 

pyrazole 


CONH 


methyl 


2 ; -H2NS02-biphenyl - 


462.9 


237 


.l-(6-... 
C(=NH2)N0H 
-pyrid-2- 
yl)- 

pyrazole 


CONH 


methyl ^ 


2 ' -t -BUHNSO2 -biphenyl • 


548V1 ■ 


238 


l-,(6-AM- 
pyrid-2- 
yl)- 

pyrazole 


CONH , 


methyl 


. 2 ' -H2NSO2 -biphenyl 


476.2. 


239 


1- (6rAM- 
pyrid-2- 

pyrazole 


CONH 


methyl 


3-F-2 ' 7H3CSO2 -biphenyl 


493. 9 
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240 


pyrazole- 
(D=CH2NH2) 


CONH • 


methyl 


'2-CH30-4-(N- 
morphol ino ) phenyl 


422.2 


241 


Crjf ^* ^ • ^ 

(D=CH2NH2) 


CONH 


TTl O ^ Vl^ T 1 


^ \ -5 V— ri3 -3 — OXO~"0 — 

pyrazolin-2 ' -yl \ pb*=»nyi 


403 .1 


--242 


(D=CH2NH2) . 


corJH 




^ ri3>-'^^2 ""^J-P-^^riyx 


493' 


243 


(D=CH2NH2) 
(R=4-F) 


CONH 




^ -n3^oL^2 ^J-P*lSnyj- 


551 


244 


pyrazole 
(D=CH2NH2) 


CONH 


C02Et 


3-F-2 ' -H3CS02-biphenyl 


537.2 


245 


pyrazole 
(D=CH2NH2) 


CONH 


COOH 


3-F-2 ' -HTCSO-)-bir)h*»n\/1 


3 U ^ . ^ 


246 


pyrazole 
. (D=CH2NH2)- 


CONH 


CONH2 * 


2-F-2 ' -HiCSOo-binhfanvT 


J / . ^ 


247 


pyrazole 
(D=CH2NH2) 


CONH 


3-CF-^ 

4- 

C02Et 




DUD . Z 


248 


y -i- ci ^ w _L tr 
(D=CH2NH2) ■ 






-H3CS02-Dipnenyl 


511 


249 


pyrazole 
( D=CH2NH2 ) 


CONH 


SO9CH7 


3_p_2 ' -H^CSOo-binhenvl 




250 


piyrazole 
{D=CH2NH2) 


CONH 


CF3 


4-((5- 
CH3ONHC (O) ) imidazol-l- 
yl) phenyl 


442 


251' 


pyrazole 
(D=CH2NH2) 


CONH 


CF3 


4- (5-CH3-l,2,3- 
tr iazol - 1 -y 1 j phenyl 


500 



* D= Ethyl car boxy ami dino. 



**D=l''-imino-:l''-N-morpholino)methyl. • 
***D=N-( (5-methyl--2-bxo-l,3-dioxol-4-yl)methoxycarbonyi)amidino. 

The following tables contain representative examples of 
the present invention. Each entry in each table is intended 
to be paired with each formulae at the start of, the table. - 
For example, in Table 2, example .1 is intended to be. paired 
with each of formulae a-nn and in. Table 3, example 1 is 
intended to be paired with each of formulae a-nn. 

The following groups are intended for group A in the 
following tables. • 
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2,6-diF-phenyr ; 
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Table 2 




h ' i 
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bb cc . ' dd 
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ss 


' * 


tt ■ 




uu w 


Ex # 




• - A 






1 


CH3 


phenyl 




2- (aminosulfonyl) phenyl ' 


2 . 


CH3 . 


phenyl 


2 


- (methylaminosulfonyl) phenyl 


3 


. CH3 . 


phenyl 




1 -pyrrol idinocarbbnyl 


4 


CH3 


phenyl 




2- (methylsulfonyl) phenyl 


5 . 


CH3 


^ phenyl. 




4-morpholino 


6 


CH3 


phenyl 


2- 


• (1' -GF3-tetrazol-2-yl)phenyl 


7 


CH3 


phenyl 




4-morpholinocarbonyl 


. 8 


CH3 


phenyl^ ■ 




2 -methyl - 1 -imidazolyl 


9 


CH3 . 


phenyl 




5 -methyl - 1 - imidazolyl 


10 


CH3 


phenyl 


2- 


-methylsulfonyl-1- imidazolyl 


11 


.CH3 


2-pyridyl 




2- (aminosulfonyl) phenyl 


12 


CH3 


2 -pyridyl 


2- 


- (methylaminosulfonyl) phenyl 


13 


CH3 


2-pyridyi 




1-pyrrolidinocarbonyl 


14 


CH3 


2-pyridyl 




2- (methylsulfonyl ) phenyl * 


, is - 


CH3^. 


2-pyridyl 




4-morpholino 


le 


CH3" ' 


2-pyridyl 


2- 


( 1 ' -CF3 -tetrazol -2-yl ) phenyl 


17 


CH3 


.2-pyridyl 




4-mbrpholinocarbonyl 


18 


CH3 


2-pyridyl . 




2 -methyl - 1 - imidazolyl 


19 


CH3 


2-pyridyl 




5 -methyl - 1 - imidazolyl 


20 


CH3 


2-pyridyl 


2- 


-methyl sui fonyl - 1 - imidazolyl 


21 


CH3 


3 -pyridyl 




2- (aminosulfonyl) phenyl - 


22 


CH3 


3 -pyridyl 


. 2- 


- (methylaminosulfonyl ) phenyl 


23 ■ 


CH3 


3 -pyridyl 




1 -pyrrol idinocarbonyl 


24 


CH3 . 


3 -pyridyl 




2 - (methylsulfonyl ) phenyl 


.. 25-, 


CH3 


3 -pyridyl 




4-m6rpholino 
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26 
27 
28 
29 

30: 



41 

_42„ 

44 
45 
46 
47 
48 
49 
50 



'71 
72 
73 



CH3 
•CH3, 
-CH3 
CH3 
CH3 



31 , CH3\ 2-pyrimidyl 

32 CH3 2-pyrimidyl 

33 CH3 ' -2-pyrimidyl 

34 GH3 2-pyrimidyl 
35' CH3 2-pyrimidyl/ 

36 . CH3 ' 2-pyramidyl 

37 . CH3 , 2-pyrimidyl, 

38 CH3' ' .2-pyrimidyl 
'39 ; CH3 , 2-pyrimidyl* 

40^ CH3 2-pyrimidyl 



3-pyridyl 2- (1' -CF3-tetrazol-2-yl)phenyl 
3-pyridyl • 4-inorpholinocarbonyl , 

3-pyridyl: 2 -methyl -l-imidazolyl 

3-pyridyl ' 5 -methyl- l-imidazolyl 

3-pyridyi 2 -methylsul f onyl - 1 - imidazolyl 



2- (aminosulfonyl) phenyl 
2- (methylaminqsulf onyl):phenyl 

1- pyrrolidinocarbonyl ^ 
2- (methyl sulforiyl ) phenyl 

, '4-mQrpholiho 
2- (1' -CF3-t:etrazol-2-yl)phenyl 

4- morpholiriocarbonyl 

2 - methyl- 1 -imidazolyl 

5 - methyl - 1 - imidazolyl 

' 2 -methylsulfonyl-1- imidazolyl 



GH3 

-CH3___ 

CH3 
CH3 
CH3 
CH3 
CH3 
CH3 
CH3 



5-pyrimidyl 
5-p yrimid yl 



2- {aminosulfonyl ) phenyl 
2- (methylaminosulfonyl) phenyl 



^B^pry^imic 
5-pyrimidyl - 
5-pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 



^l^f^pyrrolidinoearbonyl* 
2- (methylsulf onyl) phenyl 
. '4-morpholino 
2 - .{ 1 ' -CF3 - tetrazol -2 -yl ) phenyl 

4- morpholinocarbonyl . 
, . . 2 -methyl-1- imidazolyl 

5 - me thyl - 1 - imidaz olyl 

2 -methyl sul f onyl - 1 imidazolyl 



51 CH3^ - 2 -CI -phenyl 

,52 * - " CH3 .' ; 2 -CI -phenyl 

53 CH3 ^ 2-Cl-phenyl 

54 GH3 ■2-Cl-pheriyl 

55 . GH3. 2 -CI -phenyl 

56 CH3 2-Cl-phenyl 

57 CH3 : 2-Cl-phenyl- 

58 ■ CH3 ; 2-Cl-phenyl 
59:; :CH3 ■ 2^Cl-ptiehyl 
60 CH3 /2-Cl- phenyl 



2- (aminosulfonyl) phenyl 
2- (methylaminosulfonyl) phenyl 
• ' 1-pyrrolidinocarbonyl..; 
2- (methylsulf onyl ) phenyl 
4-mprpholino 
2- (1 ' -CF3-tetrazol-2-yl)phenyl : 

4 - morpho 1 ino'carbony 1 
2 -me thyl -1 - imidazolyl 

5- me thyl- 1- imidazolyl , , ■ 
2 -methylsulf onyl- 1-imidazolj^l 



6! ; CH3 * " "2 -F-phenyl 
52 * CH3 2-F-pKenyl 

63 CH3 - 2 -F-phenyl 

64 CH3 2 -F-phenyl 

65 , CH3 2-Frphenyl 

66 * CH3 . ' 2 -F-phenyl 

67 ^ CH3 2 -F-phenyl 

68 CH3 2 -F-phenyl ./ 

69 ■ CH3 2-F-phenyl 
70^^- - ra^ -2 -F-phenyl > : 

'2, 6 -diF -phenyl 



2 - ( aminosulfonyl )phenyl 
2- (methylaminosulfonyl ) phenyl 
I'-pyrrblidinocarbonyl 
' 2-(methylsulfonyl)phenyl 
• 4-mo3:pholino : 
2- { 1 ' -CF3 -tetrazol-2-yl ) phenyl 
4-morptiolinocarbonyl 
2'-methyl-l- imidazolyl 
. 5-methyl-l-imidazolyl . 
2 ^methyl sul f onyl -1 - imidazp ly 1 



CH3 
CH3 
CH3 



2, -6 -diF -phenyl 
2, 6 -diF -phenyl 



2- (aminosulfonyl) phenyl 
2- (methylaminosulfonyl) phenyl 
1-pyrrolidinocarbonyl 



302 



wo 98/28269 



PCT/US97/22895 



74 


CH3 


2 , 


6— diF— ohenvl 






75 


CH3'' 


2, 


6 -diF— phenyl 




4— morpholino 


76 




2/ 


6 -dip -phenyl 


2- 


- ( 1 ' -CF*; -tetrazol-2-vi ) ohehvl 


77 / 


CH3 • 


2, 


6 -diF -phenyl 




4— mnrp'hoi -i nor'a.rbony^r '■ 


78 


CH3 


2, 


6-diF-phenyl 




2 -methyl -1-imidazolyl 


79 




2, 


6 —diF -phenyl 




5— methvl - 1— imidazol vl 


80 


CH3 


2, 


6 -diF -phenyl 


2 


-methylsulf onyl— 1 - imidazolyl 


81 ' 






" nh^nvl 




*^ \ CUll^lXWt^ U J. ^ \JLXy ^ / K-'lXCll V ^ 


82 


CHoCH-^ 




■r)hp»"nvl 


2 




83 


CHoCHi 








^ ^ ^ W JL -L. J ±1\J^CL^ U\Jl.XY J- 


84 


GH^CH^ 




Dhenvl 






85 


CH2CH3 




phenyl 




4 — moroho 1 ino 


86 


CH2CH3 




phenyl , 


2- 


- ( 1 ' -CF7 -tetrazol -2 -vl ) n"hp»n\/l 


87 


CH2CH3 




' phenyl 




4 — moiTDholinocarborivl 


88 


GH2CH3 




phenyl 




2 —me thvl — i — im 1 Hri 7 0 1 v 1 


89 






DhenvX 




S — nipthvl — 1 — 1 TTiT rl^5 "7/^1 \r1 


90 


' GH2CH3 




phenyl 


2 


— TTI^^t'hvl "Fonvl —1 — T mi •7'r^^ 
Aiic^ i^xij^ ^ u ^ 1. ^H^llj^ ^ JL- ^lll ^\JLCL/j \J ^y ^ 


91 






0 — ■r^'\/"r"T /^TrT 




z — ^ ciiu i no s u X X ony X / pneny X 


92 


v_n2\-n3 








— vineuiiyxamxnosuxxonyx ; pnenyj. 


93 


v-.n2^**3 




^ fjr J-vij^ J. 




X — pyx i OX xQxnoc&rDonyx 


94 






At £^ JT ^ ^ ^^JT ^ 1 




^ v-m^ ^A-ijT xoLtx xoxiy X y.pnenyx 


95 






2— iDVi"idvl 






96 






•2 — Dvridvl 


2- 


• ( 1 ' -CFi - 1 etra^nl — 9 — \/V> T^>^or^^/^ 


97 


.GH2CH3 




2 —DViridvT 




4 — iTi 0 innh rj 1 "i ri r> 3 T* Viori T7 1 


98 


GH0CH7 




2 — DVir idv 1 




2 — Tne*t"hvl — 1 — "i mi Ha TT^l vrl 


99 


' CH9GH7 




2— 'Dviridvl 




^ lll^^^AIj^ JL ^ J.1U^\^C* A,y -L 


100 


GH2CH3 




2 — Dviridvl 


2- 


llIC L-llJ^ ^ 0 X. V^llJ^ JL ^ -Lili^ <>^C1 ^ vJ X y X 


' lOl 






•J ^ jr ^ Jr *^ 




^ v.cuiixxiOo Lixxoxiy X 7 pxi6nyx 


102 






•J ^jf'A. JL\JLjf ^ 




V iiic L.iijr xcuuxxioo ixx xoxxy X / pnenyx 


103 ' 


CHr)CH-a 




jr ^ ^ ^ Jr *^ 




J~ X X v^X XUXXIOCa.X UOXXy X 


104 


CH"5CH-5 ' 




— TTiVT"! f^\/l 

«^ Jr ^ *^ Jr 




^ . V ^ ^ * X o Lx X j_ ly X / ^1 1 cx xy X 


. 105 


.CH2CH3 - 




3 -pviridvl 




4— morpholino 


106 


,CH2GH3 




3 -Dvaridvl ' 


2- 


(1 ' -CF'^-tetrazol-2-vl)r>henvT 


107 


CH2CH3 




3 -pyridy 1 




4 — morpholinocarbonyl 


108 


CH2CH3 ' 




3-pyridyi 




2 — methyl -1-imi da zolyl 


109 


GH2CH3 




3rpyridyl 




5 —me thy 1 — 1 - imida zolyl 


110 


GH2CH3 . 




3 -pyridy 1 


2- 


•methylsulf onyl — 1 — imidazolyl 


111 


CH2CH3 


2 


-pyrimidyl 






112 




.2 


-pyrimidyl 


'2- 




. 113 


CH2CH3 


. 2 -rpyrimidyl 




1 — "Dvrro 1 i d i nr>f T'ho'n'v/ 1 

^ ^^jr jL_ ^ w JL ^ v^x^xx^w/wciaU wx X y X 


114 , 


CH2CH3 


■ 2 


-pyrimidyl ' 




. 2 — ^ Tne*t"hvl <=;ii 1 "Fonvl ^ T>H#=>nv1 


115 


CH2CH3 


2 


-pyrimidyl 




4 -morpholino 


116" 


CH2CH3 


2 


-pyrimidyl 


2- 


(1 ' -CF3-tetrazol-2-yl)'phenyl 


117 


CH2CH3 


2 


-pyrimidyl 




4-mbrpholinbcarbonyl 


118 


CH2CH3 


2 


-pyrimidyl 




2 -methyl - 1 -imidazolyl 


119 


CH2CH3 


.2 


-pyrimidyl 




5 -methyl- 1- imidazolyl ^ 


120 


CH2CH3 


■• 2 


-pyrimidyl 


2- 


me thy Isulf onyl - 1 - imidazolyl 


.121 


- CH2CH3 . 


5 


-pyrimidyl ■ 




2- (aminosulf onyl) phenyl 
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122 


GH2GH3 


S-pyrimidyl- 


, 123 


CH2CH3 


••SVpyrimidyl 


y 124 


.CH2eH3 


'5-pyrimidyl 


125 


.CH2CH3 


5-pyrimidyl 


126 


■CH2CH3 


S-pyrimidyl 


: 127 . 


'CH2CH3' 


5-pyrimidyl 


128 \ 


CH2CH3 


■ 'S-pyrimidYl 


129 •> 


CH2C:H3 


5-pyrimidyl 


130 


CH2CH3 


, 5-pyrimidyl .• 


131 


: CH2GH3 


2-Gl-phenyl 


' 132 


CH2CH3 


2-Gl-phenyl 


133 


CH2eH3 


' 2 -^Gl -phenyl 


134 •• 


CH2CH3 


2-Gl-phienyl 


135 


GH2CH3 


' 2 -Gl -phenyl . 


136, ■ 


GH2GH3- 


2-c:i-phenyi 


.137 


.CH2GH3. 


2-Gl-phenyl 


138 . 


. CH2GH3, 


2-Gl-phenyl' 



2- (methylaminosulfonyl) phenyl* 

1- pyrrolidinocarbonyl 

2 -Imethylsulfonyl ) phenyl 
• : 4-morpholiriO:. 
2 - ( 1 ' -CF3 - tetrazol -2 -y 1 ) phenyl 
/ 4'-morpholinocarbonyl 

2 - methyl -1-^imidazolyl . 
5 -methyl -l-imidazolyl ' 

. . 2 rmethylsulfonyl-l-iinidazol^ 



/ 140. 



.CH2GH3 . 2 



^(EHL^-phenyl:^ 
-Cl-phenyl 



2- (aitiinosulfonyl) phenyl . 
2- (methylaminosulfonyl) phenyl 

1- pyrrolidinocarbonyl 

■ ' 2 - (methylsulfonyl) phenyl 

'■4-morpholino. 
2- ( 1 ' -GF3-tetrazol-2-yl ) phenyl 
• 4-mo'rpholinocarbonyl " 

2 - me thyl - 1 - imidazplyl 
5^5^met^KQr^^^i^^ 



2 -me thyl sul f ony 1 - 1 - imidazoly 1 



141 

142 

143 

144 

145- 

146 

147 

148 

149 

150 



CH2CH3 

; CH2CH3 
• CH2GH3 

,CH2CH3 
GH2CH3- 
CH2GH3. 
. CH2GH3 
- GH2GH3 
. CH2CH3 
GH2GH3 



2-F-phenyl , 2 -Caminosulfonyl) phenyl ^ :» 

2 -F-phehyi 2 - (methylaminosulfonyl ) phenyl 
2-F-phenyl 1-pyrfolidinocarbonyl 
2-F-phenyl' . 2- (methylsulfonyl) phenyl 

'2-F-phenyl 4-morpholino 

2-F-phenyl : 2- (1 ' -CF3-tetraz6l-2-yl)phenyl 

2-F-phenyl ' . 4-morpholinocarbonyl 

2-F-phehy;l ' : 2 -methyl-- l-imidazolyl ' ' ; . 

2-F-phenyl , 5 r-methyl- l-imidazolyl 

2-F-phenyl 2 -methylsulfonyi- l-imidazolyl 



151 GH2CH3 2,6. 

152.. CH2GH3 2,6 

153 :CH2GH3^ 2 >;6 

.154. ■ CH2GH3 '2 ,6 

155 GH2GH3"' 2 , 6 

156 CH2GH3 2,6 

157 --CH2CHr - 2t6 

158 GH2CH3 2 ; 6 

159 CH2GH3 ■ 2,6 

160 CH2CH3 2,6 



-diF-phenyl . 2- (amiriosulf ony 1) phenyl ; 
-diF-phenyl .' 2- (methylaminosulfonyl) phenyl 
-diF-phenyl 1 -pyrrol idinocarbohyl 

-diF-phenyl '2- (methylsulfonyl) phenyl > 
-diF-phenyl . ; 4-mprpholino ' 

-diF-phenyl 2-,( 1 ' -CF3 -tetrazol^2-yl) phenyl 
-diF-phenyl ' ^" 4 -ihorpholinocarbohyl ~ ' 
-diF-phenyl " 2 ^methyl - 1 -imidazolyl . - 
-diF-phenyl , 5 -methyl- 1- imidazolyl • " 
-diF-phenyl 2 -methyl sul f ony 1 - 1 - imidazolyl 



161 
162 
163 
164 
165 
166 
167 
168, 
169 



, GF3 
GF3. 
CF3 

'GF3 
CF3 
CF3- 
CF3 
CF3 
CF3 



phenyl 2- (aminosulfonyl) phenyl 

'phenyl ' <■ *■ 2 - (methylaminosuif pnyl) phenyl 

.phenyl l-pyrrolidinocarbonyl . 

- phenyl ' . . 2- (methylsulfonyl) phenyl 

phenyl 4-morpholino 

phenyl. 2- (1 ' -CF3-tetra2:pl-2-yl)phenyl 

..phenyl - . 4-morphblinocarbonyl 

phenyl ; 2 -methyl -l-imidazolyl 

phenyl 5 -methyl- l-imidazolyl 
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170 


. CF3 


phenyl 


2 


-me thylsul f ony 1 - 1 - imidazo ly 1 


171 


■ CF3 


2-pyridyl 




2- (aminosulf ony 1 ) phenyl 


172 


CF3 


2-pyridyl 


2 


- (methylaminosulfonyl) phenyl 


173 


CPs • 


2-pyridyl 




l-pvrrolidinocsr-'honyl 


174 — 




2-pyridyl 




2- (methylsulf onyl ) phenyl 


175 


CF3 


2 -pyridyl - 




4-morpholino 


176 


CF3' 


2-pyridyl 


2- 


- (1' -CF3-tetrazol-2-yl) phenyl 


177 


CF3 


2-pyridyl 




4-morpholinocarbonyl 


178 


CF3 


2-pyridyl 




2-methyl.-l-imidazolyl ' 


179 


CF3 


2-pyridyl 




5 -methyl ^ 1 - imidazolyl 


180 


CF3 


" 2-pyridyl. 


. 2 


-me thylsul f onyl - 1 - imidazolyl 


: 181 


GF3 


3 -pyridyl 




2- { aminosulf onyl) phenyl 


182 


CF3 


3 -pyridyl 


2 


- (methylaminosulfonyl) phenyl 


183 


- • CF3 


3 -pyridyl 




l-pyrrol idinocarbonyl 


184 


CF3 


* 3'-pyridyr 




2- (methylsulf onyl") phenyl. 


185 


. CF3 


3 -pyridyl 




4-morpholino 


186 


CF3 • 


3 -pyridyl 


2- 


■ {1 ' -CF3-tetrazol-2-yl)phenyl 


187 


CF3 - 


3 -pyridyl 




4 -ihorpho 1 inocarbohy 1 


: 188 ■ 








2 -methyl- 1 -imidazolyl 


189 


CF3 


, 3 -pyridyl 




5 -me thyl - 1 - imidazolyl 


190 


- . CF3 


3 -pyridyl 


2- 


-methylsulf onyl- 1- imidazolyl 


191 ' . 


CF3 


2 -pyrimidyl 




2- (aminos ulf onyl) phenyl* 


192 


CF3 


2-pyrimidyl 


2- 


- (methylaminosulfonyl ) phenyl , 


193 


CF3 


2 - pyrimidyl 




l-pyrrol idinocarbonyl \ 


194 


CF3 


2-pyrimidyl 




2- (methylsulf onyl ) phenyl 


195 


CF3 


2 -pyrimidyl 




4 -morpholino. 


196 




2-pyrimidyl 


2- 


(1 ' -CF3-tetrazol-:2-Yl) phenyl 


197 


CFs 


2 T- pyrimidyl 




4-morpholinocarbonyl 


198. 


CF3 


2-pyrimidyl 




2 -methyl -1 -imidazolyl 


199 


- CF3 


2 -pyrimidyl . 




5 -me thyl - 1 - imidazolyl 


200 


GF3 . 


2-pyrimidyl 


2- 


-me thy 1 sul f onyl - 1 - imidazo lyl 


201 ■ 


/ CF3 . 


5 -pyrimidyl 




2- (aminosulf onyl) phenyl 


. 202 


CF3 


5 -pyrimidyl 


2- 


-.(methylaminosulfonyl )'phenyl 


203 


CF3 


- 5-pyrimidyl 




1 -pyrrolidinocarbonyl 


204 


CF3 


5 -pyrimidyl 




2- (methylsulf onyl ) phenyl 


205 


CF3 


5-pyrimidyl 




4-morpholino 


206 


;CF3 


5-pyrimidyl 


2- 


(1 ' -CF3- tetrazol- 2 -yl) phenyl ^ 


20,7 


.CF3 


5-pyrimidyl 




4-morpholinocarbonyl 


208 


CF3 


5-pyrimidyl 




2 -me thy 1 - 1 - imida z 0 ly 1 


209 


CF3 


5-pyrimidyl 




5 -methyl - 1 - imidazolyl 


210 


CF3 


. 5-pyrimidyl 


2- 


-methylsulf onyl -1 -imidazolyl 


■ 211 


CF3 


2 -CI -phenyl 




2- (aminosulf onyl) phenyl 


212 


CF3 


2 -CI -phenyl 


2- 


• (methylaminosulfonyl ) phenyl 


213 . 


' CF3 ■ 


2 -CI -phenyl 




1 -py r r 0 1 i dino c ar bony 1 


■ 214 


CF3 


2 -CI -phenyl 




2- (methylsulfonyl) phenyl , 


215 


CF3' 


2 -CI -phenyl 




4-morpholino 


216. 


CF3 ; 


2 -CI -phenyl * 


2- 


(1' -CF3- tetrazol -2 -yl) phenyl 


217 


CF3 


. 2 -CI -phenyl . 




4-morpholinocarbonyl* 
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218 
219 

, 220 



221 

222 

223- 

224 

225. 

226 

227^ 

228 

229 

230 



241 
242 
243 
244 
' 245 
246 
247' 
248 
249 
250' 



261 
262 
263 
264 
265 



CF3 
CF3 

CF3- 



2-Cl-phenyl 
2-Cl-phenyl 
2-Cl-phenyl .2 



2 -methyl -l-imidazolyl 
- 5-methyl -l-imidazolyl 
-me thylsulf onyl - l-imidazolyl . 



CF3 
CF3 
CF3 
•GF3 
CF3 
CF3 
CF3 
CF3 
CF3 
CF3 



2-F-phenyl 2- (aminosulf onyl) phenyl 

2-F^phenyl 2- (methylaminosulf onyl) phenyl 

.2-F-phenyl 1 -pyrrol idinocarbonyl 

2-F-phenyl 2- (methyl sulf onyl) phenyl 

2-F-phenyl ! 47morpholino , 

2-F-phenyl 2-.(l ' -CF3-tetrazol-2-yl) phenyl . 

2-F-phenyL 4-morpholinoGarbonyl 
2-F-phenyl ■ . ; 2 -methyl -l-imidazolyl 

2-F-phenyl \ 5-methyl-l-imidazolyl' / 

'2-F-phenyl. - 2-methylsul£onyl-l-imidazolyl 



■231 CF.3 2 ; 6-diF-phenyl 

; 232 \ CF3 2, 6-diF-phenyl. 2- 

\, 233 ' C'F3 ^ 2, 6-diF-plienyl ; - 

'.234. CF3 2 /6-diF -phenyl 

-53:5—^-::^ 

' izS CF^ T^ ^'diF 

"231 . CF3 2/6-diF.-phenyl 

'238 ; GF3 '2,6-diF-phenyl , 

'239 ' . GF3 ■ 2/6-diF-phenyl ■ ' 

240 CF3 2, 6-diFTphenyl 2- 



2 - (aminosulf onyl). phenyl 
(methylaminosulf onyl ) phenyl^ 

1 -pyrrolidinocarbonyl . 
2 - (methyls.ulf onyl ) phenyl^ 
^ _4 -morpho.l in o , ^ 



( 1 ^ -GF3 - te trazol - 2 -y 1 ) phenyl ■ 
4-morpholinocarbonyl ■ 
2 -methyl -1 - imidazolyl . 
; 5 -methyl -l-imidazolyl 
methylsulfonyl-l-imidazoryl 



SGH3 

,SCH3- 
SGH3 
SGH3; 
SCH3 
SGH3 
SGH3 
SGH3' 

'.SGH3 
SGH3 



phenyl 2 -.(aminosulfonyl) phenyl 

phenyl 2- (methylaminosulf onyl) phenyl 

phenyl ,1 -pyrrolidinocarbonyl 

phenyl 2- (methylsulf onyl) phenyl 

phenyl ^-morpholihp 

phenyl . 2 - ( 1 ' -GF3 - 1 e trazol:-2 -y 1 ) ptienyl , 

phenyl - . ^^4-morpholinocarbonyI. . 

phenyl 2 -methyl -l-imidazolyl 

phenyl ^ 5 -methyl- l-imidazolyl, 

phenyl 2 -methyl sul f onyl - 1 - imidazo ly 1 . 



251. 
252 
253 ^ 
254..- 
255- 
256 
257 
258 
259 
.260 



SGH3. 
SGH3 
SCH3 ^ 
SGH3 . 
SGH3 
'SGH3 
SGH3 
SGH3 
SGH3 
SCH3 



2-pyridyl 2- (aminosulf onyl) phenyl 

2Tpyridyl 2- (methylaminosulf onyl) phenyl . 
-2-pyridyl - i-pyrrolidinocarbonyl 
^2-pyridyl 2 -Cme thylsulf 6^^ 

2-pyridyl 47morpholino 

2-pyridyl 2- (1 ' -GF3^^tetrazol-2-yl)ph€nyl 

2-pyridyl , 4-morpholinocarbonyr 
2-pyridyl * 2-methyl-l-imidazolyl 
2-pyridyl 5 -methyl- l-imidazolyl , 

2-pyridyl ' 2 -me thy 1 sul f onyl'- 1 - imidazo lyl . 



SGH3 

SGH3 

SGH3 

SGH3' 

SGH3 



3 -pyr idyl ' 2 ( aminosulf onyl ) phenyl 

3-pyridyl 2- (methylaminosulfonyl) phenyl 
3 -pyr idyl 1 -pyrrolidinocarbonyl 

3-pyridyl 2-'(methylsulfonyl)phenyl 
3-pyridyl . 4-morpholino 
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266 SCH3 - 3-pyridyl 2- (1 ' -CF3 -tetrazol-2-yl)phenyl 

267 SCH3 3-pyridyl 4-inorpholinocarbonyl 
268- SCH3 3-pyridyl - 2 -methyl -1-imidazolyl 

269 SCH3 3 -pyrid yl .5 -methyl - 1 - imid azoly] 

270 GCIIj , 3-pyr3 .ayi 2-methylsulf onyl-l-imidazolyl 

271 SCH3 2-pyrimidYl . 2- (aminosulfonyl) phenyl 

272 SCH3 * 2 -pyrimidyl 2 - (methylaminosulf onyl ) phenyl 

273 . SCH3 2-pyrimidyl " 1-pyrrolidinocarbbnyl 

274 SCH3 2-pyrimidyl. 2- (methyls-ulf onyl) phenyl . 

275 SCH3 2-pyrimidyl 4-morpholino 

276 . SCH3 , 2-pyrimidyl 2- (1 ' -CF3-tetrazol-2ryl)phenyl 

277 SCH3 2-pyrimidyl 4-morpholin6carbonyl 
278. SCH3 ^ 2-pyrimidyl. 2 -methyl -^l-imidazblyl*- • 

279 SCH3 2-pyrimidyl 5 -methyl- 1 - imidazolyl . . 

280 SGH3 2-pyrimidyl 2-methylsulf onyl-l-imidazolyl 
'281 SCH3 5-pyrimidyl , . 2- (amihosulf onyl ) phenyl 

282 SCH3 5-pyrimidyl 2- (methylaminosulf onyl ) phenyl 

283 ■SCH3. 5-pyrimidyl 1-pyrrolidinocarbonyl , 

' 284 SCH3 5-pyrimidyl . , 2- (methylsulf onyl ) phenyl ■ 

285 SCH3 5-pyrimidyl 4-morpholino " 

286 SCH3 . ; 5-pyrimidyl • 2- (1 ' -CF3-tetrazol-2-yr) phenyl 

287 SCH3 5-pyrimidyl 4-morpholinocarbonyl 

288 SCH3 5-pyrimidyl ; 2 -methyl- 1-imidazoiyl 

289 * SCH3 . 5-pyrimidyl 5 -methyl -1-imidazolyl 

290 . SCH3 .5 -^pyrimidyl 2-me'thylsulf onyl-l-imidazolyl ' 

291 SCH3 ' 2-Cl-phenyl * 2- (aminosulf onyl ) phenyl . 

292 SCH3 . :2-ci -phenyl'* 2- (methylaminosulf onyl) phenyl 

293 SCH3 : 2 -CI -phenyl 1 -pyrrol idinocarbonyl 

294 SCH3 2-Cl-phenyl . 2- (methylsulf onyl ) phenyl • 
. 295 SCH3 *2-Cl-phenyl ;4-morpholino [: 

296 SCH3 . .2-Cl-phenyl 2- (1 f -CF3-tetrazol-2-yl) phenyl 

297 SCH3. 2-Cl-phenyl 4-morpholinocarbonyl 

298 SCH3 2-Cl-phenyl ' 2 -methyl -1-imidazolyl* 

299 • SCH3 2-Cl-phenyl 5 -methyl -1-imidazolyl 

• 300 SCH3 . ^ 2-Cl-phenyl 2-methylsulf onyl-l-.imidazolyl 

301 SCH3 [ 2-F-phehyl , 2 -. ( amino s ul f onyl ) phenyl 

3 02' SCH3 2-F-phenyl 2- (methylaminosulf onyl ) phenyl 

303 'SCH3 \ 2-F-phenyl 1-pyrrolidinocarbonyl 

■304 SCH3 . 2-F-phehyl 2- (methylsulf onyl )phenyl 

305 SCH3 2-F-phenyl : 4-morpholino 

306 SCH3 2-F-phenyl • 2- (1 ' -CF3-tetrazol-2-yl)phenyl 

307 SCH3 2-F-phenyl 4-morpholinocarbOnyl 

308 SCH3 /2-F-phenyl * 2-methyl-l-imidazolyl 

309 SCH3 2-F-phenyl. 5 -methyl - 1- imidazolyl , 

310 SCH3 • 2-F-phenyl 2-methylsulf onyl-l-imidazolyl . 

311 SCH3 2; 6-diF-phenyl 2- (aminosulf onyl) phenyl 

312 SCH3 2, 6-diF-phenyl 2.- (methylaminosulf onyl) phenyl 

313 ' SCH3 2 , 6-diF-phenyl 1-pyrroi idinocarbonyl ^ ' - 
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314 ■ SCH3 2,.6-diF-phenyl 

315 ' SCH3 ' ,'2-; 6-diF-phenyl 
.316 SCH3 2v6-diF-phenyl 

317 - ' SCH3 ■ 2 . 6-diF-phenyl 

318 ■ SGH3 "2 /6-diF-phenyl- 
319. SCH3 2, 6-diF-phenyl 
320 SCH3 ■ 2, 6^:diF-phenyl 



321 

322 

323-' 

324 

325 

326 

327 

328 

329 

330 



332 
333 
''334''' 
.335 
336 
337 
338 
339" 
: 340 



SOCH3 
SPCH3 
,S0CH3 
SOCH3.' 
SOCH3 
SOCH3 
;S0CH3 

S0CH3 ; 

SOGH3 
- SOCH3 



phenyl 
.phenyl 

' phenyl 
phenyl 

[. phenyl 

• phenyl 
pheinyl 
phenyl 
phenyl 

>: phenyl 



^S9(SH3-- 
.SOCH3 
SOGH3 
.SOCH3 : 
SGCH3 
SOCH3 
■ SOCH3 
. SOCH3 : 
SOGH3 
SOCH3 



2-pyridyl 
2-£)yridyl 
. 2-pyridyl 
. 2-pyrxdyl „ 
2-pyridyl 
2-pyridyl ; . 
- 2;^pYridyI ; 
' - : 21 -pyridyl 
, ■2.-^pyridyl 



2- (methylsurfonyl.) phenyl 
/ 4-morpholino , 
2- ( 1 ' -GF3 - tetrazol-2-yl ) phenyl 
4-morpholinocarbonyl ' 
, 2-methyl-l-iniidazolyl * 
.S-methyl-l-imidazolyl 
2-methylsulfbnyi-l-iinida2Qlyl 

2 - (aminosul fonyl ) phenyl 
2 - {methylaminosulf onyl ) phenyl 

1 - pyrrol idinocarbonyl' 

■ 2- (methylsulf onyl) phenyl . 
/ ■ . - ' " 4-morpholino , 
2 - ( 1 ' -GF3 - t'etrazol - 2 -y 1 ) phenyl 
/ 4-morphorinocarbonyl; . ; 

2 - methyl- 1-imidazolyl ■ 
. 5 -methyl -1-imidazolyl: 

2 -me t hy 1 s u 1 f onyl' - 1 - imi da z o ly 1 
:n:^:-:;2ii(:ainiiTO 



341 . 


S0GH3^ 


.3 -pyridyl' 


342' 


SOGH3;: 


: 3 -pyridyl/ 


343- 


SGGH3.: 


' 3 -pyridyl ' 


344 . 


S0CH3 - ; 


3 -pyridyl 


345 - 


S0GH3 ■ 


3-pyridyi= 


.346 ' 


S0CH3 


, 3 -pyridyl 


347 


S0GH3 ■ 


3-pyridyi^ 


348 


S0GH3 


.V3 -pyridyl - 


349 


' S0GH3'^ : ■ 


:3 -pyridyl 


350- 


- SOGH3 


f 3 -pyridyl 



2 - {methylaminosulf onyl ) phenyl 
■ 1 -pyrrol idinocarbonyl . ' 
> , ' 2- (methylisulf onyl) phenyl ; 
'4-inorpholino 
2- ( 1 ' -GF3 - tetrazol-2 -yl ) phenyl 

4- morphblinocarbonyl 

• ■ \ • 2 -methyl -"l-imidazolyl , 

S-methyi-l-imida^zolyl , 
2 -methylsulf onyl -1-imidazolyl 
"~ 27 (aminosulf onyl) phenyl " ^, 
: .'2- (methylaminosulf onyl) phenyl ■ 

1 - pyrrol idinocarbonyl 
2- (methylsulf onyl) phenyl 

4 -morphoi ino . 
2 - 1 1 ' -GF3 - tetrazol -2 -yl ) phenyl 
4 -morpholiriocarbonyl 

2 - methyl -l^imidazolyl 

5 - methyl- 1-imidaz _ 
2-methylsulfonyl-l-imida2olyl. 



351 :S0GH3 2fpyrxmiayi : 

352 SOGH3 ' 2-pyrimidyl 
■353 ,S0GH3 . 2-pyrimidyl 
354' SOGH3 2-pyrimidyl 

355 SOGH3 \ 2-pyrimidyl 

356 S.OGH3 . 2-pyrimidyl 

357 * SOGH3 / ' 2-pyrimidyl 
^358;: .s6jGH3; .2-pyrimidyl 

359 . SGGH3 V 2-pyrimidyl 

.3i50' SOGH3 2-pyrimidyl 



3 61. SOGH3 5-pyrimidyl 



2- { aminosulf onyDphenyl 
2- (methylaminosulf onyl ) phenyl 

1 - pyrrol idinocarbonyl 

. ,2- (methylsulf onyl) phenyl 

. ■ ' 4 -morpholino" ^ 
2- (1' -GF3-tetra2ol-2-yl) phenyl 

4- morpholinocarbonyl 

2 - methyl- 1-imidazolyl 

5- methi^l-l-imidazolyl ^ 

2 -methylsul f ony 1 - 1 - imidazoly 1 
2 - ( aminosul f ony 1 ) phenyl 
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381 
382 
'383 
384 
385 
386 
387 
388 
389 
390 



3 62 . SOCH3 . 5-pyrimidyl 

363 SOCH3 5-pyrimidyi 

364 . SOCH3 5-pyrimidyl 

365 SbCH3 5-pyrimidyl 

366 — SOCH3 -b-pyrimidyl 

3.67 SOCH3 5-pyrimidyl 

368 SOCH3 ''5-pyrimidyl 

369 .SOCH3 5-pyrimidyl 

370 SOCH3 S^pyrimidyl 



2- (methylaminosulf onyl ) phenyl 
1 -pyrrol idiriocarbonyl 
2- (methylsulf onyl) phenyl 
4-mnr phoT i no 



. 371 SOCH3 2-Cl-phenyl 

372 SOCH3 ' 2-Cl-phenyl 

373/ SOCH3 2-Cl-phenyl 

374 SbCH3 • 2-Cl-phenyl 

375 SOCH3 2-Cl-phenyl 

376 . SOCH3 2-Cl-phenyl 
377^ ; . SOCH3 2-Cl-phenyl 

378 SOCH3 ■ 2-Cl-phenyl 

379 SOCH3 2-Cl-phenyl 

380 SOCH3 2-Cl-phenyl 



2 - ( 1 ' -CF3 - tetrazol -2 -yl ) phenyl 
4-morpholiriocarbonyi 
2-methyl-l-imida2olyl 
5 -methyl- 1 -imidazolyl 

2 -methylsulf onyl- 1-imidazolyl 



SOCH3 
SOCH3 
SOCH3 
SOCH3 
SOCH3 
SOCH3 
SOCH3' 
SOCH3 
SOCH3 
SOCH3 



2-F-phehyl 
2-F-phehyl 
2-F-phenyl 
2-F-phenyl 
2-F-phehyl 
2-F-phenyl 
2-F-phenyl 
2-F-phenyl 
2-F-phenyl 
2-F-phenyi 



2 - { aminosul f onyl ) phenyl 
2- (methylaminosulf onyl) phenyl 

1 - pyrrol idinocarbonyl 

2 - (methylsulf onyl.) phenyl 
4 -morpho 1 ino. 
2- (1/ -CF3-tetrazol-2-yl) phenyl 
4-morpholinocarbonyl . 

2 - methyl -1-imidazolyl 
5 -me thyl - 1 - imidazolyl 

2 -me thyi sul^f onyl - 1 - imidazolyl . 



2- ( aminosul f onyl) phenyl 
2- (methylaminosulf onyl) phenyl 

1- pyrrplidinocarbonyl 
2- (methylsulf onyl )phenyl 

4-morpholino 
2 - (1 ' -CF3 -tetrazol -2 -yl ) phenyl 
4-morpholinocarbonyl 

2 - me thyl -1 -imidazolyl 
' 5 -methyl -1-imidazolyl 



391 


SOCH3 


2, 


6 


-diF-phenyl 


2 - ( aminosulf onyl ) phenyl 


392 


SOCHi 


2, 


6 


-diF-phenyl 


2- (methylaminosulf onyl ) phenyl 


393 


SOCH3: 


2, 


6 


-diF-phenyl- 


1 -pyrrol idinocairbonyl - 


394 


SOCH3 


2, 


6 


-diF-phenyl 


2- (methylsulf onyl) phenyl 


395. 


SOCH3 


2, 


6 


-diF-phenyl 


4-morphorino 


396 


SOCH3 


2, 


6 


-diF-phenyl 


2- (1' -CF3- tetrazol -2 -yl) phenyl 


• 397 


SOCH3 


2, 


6- 


-diF-phenyl 


4-morpholinocarbonyl 


398 


SOCH3 


2, 


6- 


-diF-phenyl 


2 -methyl - 1-imidazolyl 


399 


SOCH3 


2, 


6- 


-diF-phenyl 


5-methyl -1-imidazolyl 


400 


;S0CH3 


2\ 


6- 


-diF-phenyl 


2 -methylsulf onyl -1-imidazolyl 



402 SO2CH3 phenyl , 2- (methylaminosulf onyl) phenyl 

403 SO2CH3 phenyl 1-pyrrolidinocarbonyl 

404 SO2CH3 phenyl 2- (methylsulf onyl ) phenyl 

405 ■■SO2CH3 ' phenyl 4-morpholino 

406 SO2CH3 . phenyl 2- ( 1 ' -CF3- tetrazol -2-yl) phenyl 

407 SO2CH3 ' phenyl 4-mo2rpholinocarbonyl 

408 SO2CH3 phenyl* 2-methyl-l-imidazolyl 

409 SO2CH3 phenyl . ' * 5-methyl -1-imidazolyl ' ' 
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41G SO2CH3 



.411 


SO2CH3' 


412 \ 


SO2CH3 


413 


. SO2CH3 


* • 414 


.SO2CH3 


415/ 


SO2CH3 ^ 


416 


SO2CH3 


417 


SO2CH3 


: ^ ^ 418 - 


" SO2GH3 


■; 419 ' 


SO2CH3 


. 420 


SO2CH3 


421 


SO2CH3 


422 


. SO2GH3 


. 42'3 ^ 


- SO2CH3 


. 424 ' 


S02CH3- 


425 . 


■:S02CH3 


. 426 


.SO2GH3 ■ 



'phenyl ^ 2-inethylsulf onyl-l-iinidazolyl. 

2-pyridyl ;2- (aininosulfonyl) phenyl . 

' 2 -pyr idyl 2 - (methylaminosulf onyl ) phenyl , 

2-pyridyl l-pyrrolidinocarbonyl , ' 

.2-pyridyl \ / 2- {me thy Isu If onyl) phenyl 

2-pyridyl- 4-mbrpholino ■ 

2-pyridyl 2- (i ' -CF3-tetrazol-2-yl)phenyl 

2-pyridyl 4-morpholinocarbonyl , 

2-pyridyl . 2-inethyl-l-imidazplyl V:. 

2-pyridyl . . 5 ^methyl -l-imidazblyl, • . / 

^2-pyridyl ; 2 -methylsul f onyl - 1 - imidazblyl 



3 -pyr idyl . 
.3 -pyr idyl 
3 -pyr idyl 
3 -pyr idyl' 
3 -pyr idyl 
3 ^pyr idy 1 



457'-^ 
428 
429 
430- 



^02GHjf" 
SO2CH3 
SO2CH3 
SO2GH3 



*3^pyri'c 
3 -pyr idyl. 
3 -pyr idyl 
3-pyridyl ' 



431 
432 

433 ^ 

434 ' 

435 ' 
436 

, 437 

, 438 
439- 
440 



•SO2GH3 

^ SO2CH3 
SO2GH3 
SO2GH3 

■'SO2CH3 • 
SO2GH3 
S02'GH3^ 
SO2CH3 
SO2GH3 

^S62GH3 



2-pyrimidyl 
2-pyrimidyl 
2 -pyrimidyl 
2-pyrirnidyl, 
2-pyrimidyl' 
2-pyrimidyl 
2-pyrimidyl' 
2-pyrimidyl 
,2 -pyrimidyl 
2-pyrimidyl 



77 2 - ( aminosulf onyl ) phenyl 
2 - (methylaminosulf onyl) phenyl 
■1 -pyrrol idinocarbonyl - 
2 - (me thylsulf onyl ) phenyl 
4-morpholino. . ■ 
2- (1' -CF3-tetrazol -2 -yl) phenyl 
rys^^'^^- rabiphoEtfuSe ar^bohy li^' ■ ^^-^ 
, ' 2^methYl-l-iiniciazolyl 

5-*methyl-l-imidazolyl \ 
2-methylsulfonyl-l-imidazolyl' 

2- (aminosulf onyl) phenyl " 
2- (methylaminosulf onyl) phenyl 

1 - pyrrol idinocarbonyl ; 

' 2- (me thylsulf onyl) phenyl ^ 
•4-morpholino V . 
2- (1' -CF3-tetrazol -2 -yl) phenyl 

4 - morpholinocarlDonyl' _ 

2 - me thy 1 - 1 - imidazoly 1; 

5- methyl-l-imidazolyl . . . 
2 -me thy Isul fonyl- 1 - imidazoly! 



441; 
.442 
443 
444. 
445 

446 
447. 
448 
449 
450 



SO2GH3 
SO2GH3 
SO2GH3. 
SO2CH3 
"SO2GH3 
-SO2CH3 
SO2GH3 
SO2CH3 
SO2GH3 
SO2GH3' 



5 -pyrimidyl 
5 -pyrimidyl 
'5 -pyr imidyl ' 
5 -pyrimidyl 
5 -pyrimidyl 
^5 -pyrimidyl 
5 -pyr imidyl • 
5 -pyrimidyl 
•5 -pyrimidyl 
5 -pyrimidyl 



451 
452 
453 
454- 
455 
456 
457 



SO2CH3 
SP2CH3 
SO2GH3 
SO2GH3 
SO2GH3 
SO2GH3 
'SO2CH3 



2'-Gl-r phenyl 
2 -Gl -phenyl 
2 -Gl -phenyl 
2 -Gl -phenyl 
2 -Gl -phenyl 
2-Gl-phenyl , 
2 -Gl ^phenyl 



. 2 -( aminosulf onyl ) phenyl 
2- (methylaminosulf onyl) phenyl 
1-pyrrolidinocarbonyl 
2- (methylsul fonyl) phenyl - 
w ■4-morpholino — 
2- (1 ' -CF3- tetrazol-2-yl).phenyl 

4- morpholinocarbonyl 
' 2 -methyl -1-imidazoiyi 

5- methyl-l-imidazolyl 
2-methylsulfpnyl-l-imidazolyl 

2- (aminosulf onyl) phenyl 
2- (methylaminosulfonyl) phenyl 
■ ' l-pyrrolidinocarbonyl . 
2- (methylsul fonyl) phenyl 
' 4-mqrpholino 
2 - ( 1 ' -GF3 - t etrazol - 2 -yl ) phenyl 
4-morpholinocarbonyl. 



310 



wo 98/28269 



PCT/US97/22895 



458 


. SO2CH3 


2 -CI -phenyl ; 


2 -me thy 1 - 1 - imidazoly 1 


459 


SO2CH3 


2 -CI -phenyl 


5 -me thy 1 - 1 - imidazoly 1 


460 


SO2CH3 


. 2 -CI -phenyl 


.2 -methylsul f pnyl -1 - imidazolyl 


461 


SO2CH3 


2-F-phenyl 


2- (aminostii frtnyi ) phenyl 


462 


SU2(JH3 


,1 2-F-phenyl 


2- (methylaminosulf onyl ) phenyl 


463 


SO2CH3 


* 2-F-phenyl 


1 -pyrrol idinocarbonyl 


464 


SO2CH3 


2-F-phenyl 


2- (methylsulf onyl) phenyl 


465 


S02eH3 


2-F-phenyl 


4-morpholino 


466 


SO2CH3 


2-F-phenyl 


2 - ( 1 ' -CF3 -tetrazol-2 -yl ) phenyl 


467 


SO2CH3 


2-F-phenyl^ 


4-morpholinocarbonyl 


' 468 


SO2CH3 


2-F:-phenyl 


2 -me thy 1 - 1 - imidazoly 1 


469 


SO2CH3 


2-F-phenyl 


5 -methyl -1-imidazolyl 


470., 


SO2CH3 


2-F-phenyl 


2-methylsulf onyl- 1- imidazolyl 


471 


SO2CH3 


2 , 6-diF^phenyl 


2- (aminosulfonyl) phenyl 


; 472 


SO2CH3 


2 , 6-diF-phenyl* 


2- (methylaminosulf onyl) phenyl 


473 


SO2CH3 


2 , 6-diF-phenyl 


1 -pyrrol idinocarbonyl 


474 


SO2CH3 


2 , 6-diF-phenyl 


2- (methylsulf onyl) phenyl 


475 / 


SO2CH3 


2 , 6-diF-phenyl 


4-morpholino 


476 


SO2CH3 


2, 6-diF-phenyl 


2- (1 ' -CF3-tetrazol-2-yl)phenvl 


477 


SO2CH3 


. 2 , 6-diF-phenyl 


4-morpholinocarbonyl 


478 


SO2CH3 


2 , 6-diF-phenyl 


' 2 -methyl -1- imidazolyl 


479 


SO2CH3 


2 , 6-diF-phenyl 


5 -methyl - 1-imidazolyl 


480 


SO2CH3 


2, 6-diF-phenyl 


2 -methylsul f onyl - 1 - imidazolyl 


481 


CH2NH- 


phenyl 


2- (aminosulfonyl) phenyl 




. SO2CH3 






' 482 


CH2NH" 


phenyl 


2- (methylaminosulf onyl ) phenyl 




S62CH3 






483 


CH2NH- 


phenyl 


1 -pyrrol idinocarbonyl 




.SO2GH3 






484 


CH2NH- 


phenyl 


2- (methylsulf onyl ) phenyl 




SO2CH3 






485 


CH2NH- 


phenyl 


4-morpholino* 




SO2CH3 : 






486 


CH2NH- ' 


phenyl 


2- (1 ' -CF3-tetrazol-2-yl)phenyl 




SO2CH3 




487 


CH2NH- 


phenyl 


4 -morpholinocarbonyi 




SO2CH3 






486 


CH2NH- 


phenyl 


2-methyl-l-imidazolyl 




SO2CH3 






489 


CH2NH- 


phenyl. 


5 -me thyl - 1 - imidazoly 1 




SO2CH3 






490 


CH2NH- . 


phenyl 


2-methylsulf onyl- 1-imidazolyl 




SO2CH3 . 




491 


CH2NH- 


2 -pyridy 1 


2- (aminosulfonyl ) phenyl 




SO2CH3 




492 


CH2NH- 


2-pyridyl 


2- (methylaminosulfonyl) phenyl 




SO2CH3 
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493 
■ .494 
495. 
496 ■ 
497 
498 
,::499 * 
500 



CH2NH- 
SO2CH3 
, CH2NH- 
.SO2CH3 
CH2NH- 
SO2CH3 
■ CH2NH- 
SO2CH3 
CH2NH- 
SO2CH3: 
CH2NH- 
. SO2CH3 
CH2NH- 
, SO2CH3. 
CH2NH- 
SO2CH3 



PCT/US97y22895 

2-pyridyl 1 -pyrrol idinocarbonyl ■ 

2-pyfidyl . 2- (me'thylsulf onyDphenyl 

2-pyridyl 4-morpholino 

2-pyridyl 2- (1 '-GF3-tetrazGl-2-yl) phenyl 

2-pyridyl- \ 4-morpholinocarbonyl ■ 

; 2-pyridyl 2 -methyl -l-imidazolyl ! 

2-pyridyl 5 -methyl -l-imidazolyl 

2-pyridyl . 2-methylsulf 6nyl-l-imidazolyl 



501 



502 
503 
504 
505 
506 
507 
508 
'509 
510 



CH2NH- 

"-SO.2CH3- 
CH2NH- 
SO2CH3 
CH2NH- 
SO2CH3 
CH2NH- 
SO2CH3. 
CH2NH- 
SO2CH3 

• CH2NH- 
SO2CH3 
CH2NH- 

. SO2CH3 
CH2NH- 
SO2GH3 
CH2NH- 
SO2CH3 
CH2NH- 

\S02CH3 



3 -pyridyl 



'2- (aminosulfonyl) phenyl 



• 3 -pyridyl 

3 -pyridyl ■ 
. 3 -pyridyl 
. 3 -pyridyl 
3 -pyridyl 
• 3 -pyridyl. 
3 -pyridyl 
3 -pyridyl 
3-pyridyl . 



■' 2 - (methylaminosulfohyl) phenyl 



1 - pyrrol idinocarbonyl 
2-: (methylsulfonyl) phenyl 

4-morpholino 
2- (1 ' -CF3-tetrazol^2-yl) phenyl 

4 - morpholinocarbonyl 

2 - me thyl - 1 - imidaz oly 1 

5 - me thy 1 -1 - imidazolyi 

2 -me thylsui f onyl -.1 - imidazolyi 



,511 
512 
513 
514/ 
515 
516 



CH2NH- 
SO2CH3 
CH2NH- 
SO2CH3 
CH2NH- 
SO2CH3 
CH2NH- 
SO2CH3 
CH2NH- 
SO2CH3 
CH2NH- 
SO2CH3 



2-pyrimidyl . 2- (aminosulfonyl) phenyl . 

2-pyrimidyl 2 - (methylaminosulf onyl) phenyl 

2-pyrimidyl 1 -pyrrol idinocarbonyl 

2-pyrimidyl 2- (methylsulfonyl) phenyl 

2-pyrimidyl ' 4-morpholino 

2-pyrimidyl ' 2- (1 ' -GF3-tetrazol-2-yl)'phenyl: 
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520 



CH2NH- 
SO2CH3 
CH2NH- 
SO2GH3 
CH2NHT7 
SO2CH3 
CH2NH- 
SO2CH3 



2 -pyrimidyl 
2-pyrimidyl 



4 -morpholinocarbonyl 
2 -methyl - 1 - imidazoly 1 



^-py^rxmidyl 
2 -pyrimidyl 



5 -me thyl - 1- imidazolyl 
2-methyisulf onyl-l-xmidaz6lyl 



521 

522 

523 

524 

525 

526 

527 ■ 

528 

529 

530 



CH2NH- 
SO2CH3 
CH2NH- 
SO2CH3 
CH2NH- 
SO2CH3' 
• CH2NH- 
SO2CH3 
CH2NH- ' 
SO2CH3 
CH2l^- 
SO2CH3 
CH2NH- 
SO2CH3 
CH2NH- 
SO2CH3 ' 
, CH2NH- 
S62CH3 
CH2NH- • 
SO2CH3 



5 -pyrimidyl 
5 -pyrimidyl 
5 -pyrimidyl 

. 5 -pyrimidyl 
5 -pyrimidyl 

.5 -pyrimidyl 
5 -pyrimidyl. 
5 -pyrimidyl 
5 -pyrimidyl 

5 -pyrimidyl 



' 2- (aminosulf onyl ) phenyl 
2- (methylaminosulfonyl) phenyl 

1 - pyrrol idinocarbonyl 
2- (methylsulf onyl) phenyl 

4-morpholino 
2- (1 ' -CF3-tetrazol-2-yl)phenyl 
. 4-morpholinocarbonyl 

2 - methyl -1 -imidazolyl ' 
5 -me thy 1 - 1 - imidazolyl 

2 -methylsulf onyl - 1 -imidazolyl 



■ 531 


. CH2NH- 
SG2CH3 


,2 


-Cl -phenyl 


2 -( aminosulf onyl ) phenyl 


532 


CH2NH-. 
SO2CH3 


2 


-Gl -phenyl 


2- (methylaminosulfonyl) phenyl 


• 533 


CH2NH- 
SO2CH3 


' 2 


-CI -phenyl 


1-pyrrolidinocarbonyl 


534 


CH2NH- 
SO2CH3 


2 


-CI -phenyl 


2- (methylsulf onyl) phenyl 


535 


CH2NH- 
SO2CH3 


2- 


-CI -phenyl . 


4-morpholino 


* 536 


CH2NH- 


2- 


-CI -phenyl 


2- (1 ' -CF3- tetrazol -2 -yl) phenyl ^ 




SO2CH3 






537 


CH2NH- 
SO2CH3 ' 




-CI -phenyl - 


4-morpholinocarbonyl ' 


538 


CH2NH- 
SO2CH3 


2- 


-CI -phenyl 


2 -methyl -1- imidazolyl . 


539 


CH2NH- 
SO2CH3 


2- 


-CI -phenyl 


5 -methyl - 1 - imidazolyl 


540" 


CH2NH- 
.SO2CH3 


2- 


-CI -phenyl 


2 -methylsul f onyl -1 - imidazolyl 
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541 


CH2NH- 


2-F-phenyl 




^ 2- (aminbsulfonyl) phenyl 




SO2CH3 








• 542 


. .CH2NH- 


2-F-phenyl 


2- 


• (methylaminosulfonyl) phenyl 




SO2CH3 








543 


GH2NH- 


2-F-phenyl . 




• 1 -pyrrol idinocarbonyl 




SO2CH3 








; 544 


eH2NH- 


,. 2-F-phenyl ■ 




2- (methylsulfonyl) phenyl 




. SO2CH3 








C A C 








4 -morr^ho 1 xno 




SO2CH3 






( i ' -CF3 - tetrazol -2-yl ) phenyl 


546 


CH2NH- 


. 2-F-phenyl 


2- 




■ SO2GH3 










CH2NH- 


2-F-phenyl 




4-'m6rpholinocarbonyl 




'SO2CH3 








. 548 


.. CH2NH- 


_ 2-F-phenyl 




2 -methyl- 1-imidazolyi ' , 




■ SO2CH3 








549 


CH2NH- 


2-F-phenyl 




5 -me t hy 1 - 1 - imi da 2 0 ly 1 












550 


CH2NH- 


2-F-phenyl 


2-methylsulfonyl-l-iinidazolyl 




SO2CH3 


■ :■. 






•551 


GH2NH- 


2 , 6-diF-phenyl . 




2 -( aminosul fonyl ) phenyl 




. SO2CH3 








552 


.-CH2NH- 


2, 6-diF-phenyl 


2- 


■ (methylaminosulfonyl ) phenyl . 




SO2CH3 






1 -pyrrol idinocarbonyl 


.553 


. CH2NH- 


2, 6-diF-phenyl , 






"SO2CH3 






2 - ( me thy 1 sul f ony 1.) pheny 1 ■ 


554 


CH2NH- 


2, 6-diF-phenyl 






SO2CH3 ' 








■555', 




>>2, 6-diF-phenyl 




. ' 4-morpholin6 ' 




•SO2CH3' 








. 556; 


CH2NH- 


2, 6-diF-phenyl 


2- 


( 1 ' -CF3 - tetrazol-2 -yl ) phenyl 




SO2CH3 








557 


CH2NH- 


2; 6-diF-phehyl 




.4 -mbrpholinocarbonyl 




\.S02CH3 








' . 558' 


CH2NH- 


2, 6-diF-phenyl 




. 2 -methyl- 1-imidazolyl 




^v-/2^-"3 








C C Q 

Day 


Cn2iMn- 


^,,0 a.-LrTpiicxiyj. 




. 5 -methyl- 1-imidazolyl _ 




SO2CH3 








■. 560 


^ CH2NH- 


2, 6-diF-phenyl 


2-methylsulfohyl-l-imda2oiyl 




\ SO2CH3 








561. 


CI' 


phenyl 




2- (aminosul fonyl) phenyl 


562 


CI 


phenyl 


2- 


■ (methylaminosulfonyl ) phenyl ' 


563 


CI 


phenyl 




1 -pyrrol idinocarbonyl 


■ 564 


CI 


phenyl 




2-'(methylsulf onyl ) phenyl 


■ 565 


CI 


phenyl 




4-morpholino 


. 566 


. . .CI 


■. phenyl- . 


2- 


( 1 '.-CF3-tetrazol-2-yl) phenyl 


■ 567 


CI 


■ phenyl 




4-morpholinocarbqnyl ' 


■ 568 


CI 


phenyl 




2 -methyl -l-imidazolyl : 


•569 


CI 


phenyl 




5 -methyl- 1-imidazolyl 
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— 525- £i phenyl 2-methvlsulf onyl-l-imidazolvl 

^'71 CI 2-pyridyl • 2- (aminosixlfonyl ) phenyl 

^'72 CI 2-pyri;dyl 2- (methylaminosulfonyl) phenyl 

^73 9^ . .2-pyridyl 1 -pyr r o 1 i dinocarb ony 1 

CI ' 2-pyr-idyl- — 2-Hi:tteL hylsulIonyl ) phenyl 

^T? [ CI 2-pyridyl 4-morpholino 

5^76- .CI /^-pyridyl- 2- (1 ' -CF3-tetra2ol-2-yl)phenyl 

577 CI * 2-pyridyl 4-morpholinocarbonyl 

578 CI * . 2-pyridyl • 2-methyl-l-imida2olyl 

579 CI 2-pyridyl 5 -methyl -l-imidazolyl 

580 CI 2-pvridvl 2>-methvlsul£onvl- l-imidazolyl 

581 CI 3-pyridyl 2- (aminosulfonyl) phenyl ' 

582 CI : v3-pyridyl 2- (methylaminosulf onyl ) phenyl 

583 ,C1 . 3-pyridyl ^ 1-pyrrolidinocarbonyl 

584 CI 3-pyridyl 2- (methylsulf onyDphenyl- 

585 CI. . 3-pyridyl ^ 4-morpholino 

586 CI 3Tpyridyl' " 2- (1 ' -CF3-tetrazol-2-yl)phenyl 

587 CI • 3-pyridyl 4-morpholinocarbonyl 

588 , .CI 3-pyridyl 2 -methyl -l-imidazolyl 
'589 CI 3-pyridyl 5 -methyl -l-imidazolyl 

590 CI - ,3-pvridvl 2-methvl sulf onvl-l-imidazolvl 

■ 591 CI 2-pyrimidyl : 2- (aminosulf onyl ) phenyl^ 

592 CI 2-pyrimidyl 2-::(methylamin6sulfonyl) phenyl 

593 Cl 2-pyrimi)dyl' . 1-pyrrolidinocarbbnyl 
.594 . Cl 2-pyrimidyl 2- (methylsulf dnyl ) phenyl 

595 Cl 2-pyrimidyl' 4-morpholino 

596 Cl ^ 2-pyrimidyl 2- (1 ' -CF3-tetrazol-2-yi)phenyl 

597 Cl " 2-pyrimidyl 4-morpholinocarb6nyl 
5S8 . Cl . 2-pyrimidyl . 2-methyl-I-imidazolyl 
599 \ C1 2-pyrimidyl " 5 -methyl.- l-imidazolyl 

^QQ ' Cl '2-pvrimidvl 2-methvlsulf onyl-lT-imidazolvl 

Cl^ 5-pyrimidyl , 2- (aminosulf onyl ) phenyl 

'^02 Cl 5-pyrimidyl. 2- (methylaminosulf onyl) phenyl 

603 Cl ' 5-pyriinidyl i-pyrrolidinocarbonyl 

Cl 5-pyrimidyl 2- (methylsulf onyl) phenyl • 

^05 . Cl 5.-pyrimidyl . 4-morpholin6 

.^06 - Cl 5-pyrimidyl ' 2- (1 ' -CF3-tetra2ol-2-yl)phenyl 

607 Cl ' 5-pyrimidyl 4-morpholinoGarbonyl 

^^8 Cl ^ 5^pyrimidyl . 2-methyl-l.-imidazolyl 

609 Cl 5-pyrimidyi 5 -methyl -l-imidazolyl 

• Cl 5-pyrimidyl 2 -methylsulf onyl -l-imidazolyl 

611 cr 2-Cl-phenyl 2- (aminosulf onyl) phenyl 

612 Cl , . ' 2-Cl-phenyl 2- (methylaminosulf onyl) phenyl 

613 Cl 2-Cl-phenyl 1-pyrrolidinocarbonyl 

614 Cl 2-Cl-phenyl'. 2- (methylsulf onyl ) phenyl 

615 Cl 2-Cl-phenyl 4-morpholino. 

616:. Cl. 2-Cl-phenyl . 2- ( 1 ' -CF3- tetrazol-2-yl) phenyl 

617 Cl 2-Cl-phenyl 4-morpholinocarbonyl / 

.618 . ' Cl ' 2-Cl-phenyl 2 -methyl -l-imidazolyl 

Cl ' 2 -Cl -phenyl 5 -methyl - 1 -imidazolyl ' 

620 Cl • 2-Cl-phenyl 2-methylsulf onyl-l-imidazblyl 

621 Cl 2-F-phenyl • 2- (aminosulf onyl) phenyl 

622 Cl 2-F-phenyl 2- (methylaminosulf onyl ) phenyl 
623' . Cl ^ 2-F-pheriyl 1-pyrrolidinocarbonyl * • 
624 Cl 2rF-phenyl - 2 - (methylsulf onyl ) phenyl 
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625 , CI . ^^-F-phenyl , ' . 4-morpholino 

626 CI. .*2-F-phenyl 2- (l'-CF3-tetrazol-2-yl) phenyl 

627 CI. , '2-F-phenyl, 4-morpholinocarbonyl 

628 " CI '■.2-F-phenyl 2-inethyl-l-imida2olyl 

629 CI:, /y. 2-F-phenyi, : ■ 5 -methyl -1-imidazolyl 

630 CI ' 2-F-phenvl 2-methvlsulf onyl-l-imidazolyl 



631 
632 
633 
634 
635' 
636 
637 
638 
639 
640 
641 
642 
643 
^644- 
■6^5- 
646 
647 
648 
649 
650 



;651 
652 

.653 
654 
655 
65:6 
657, 
658 
659 
660 



CI 

CI' 

CI. 

CI 

CI 

CI 

CI 

CI 

Cl^ 

CI 

F 

F 

F 
_F-j 

^.F 
' F' 

*:-F,' 

, F 
F 



2, 6-diF-phenyl 2- (amihosiilf onyllphenyl 

.2 , 6-diF-phehyl .2- (methylaminosulfonyl) phenyl 
2 , 6-diF-phenyl 1 -pyrrol idinocarbonyl 

2 , 6-diF-phenyl 2- (mefchylsulfonyl) phenyl . 
2.,6-diF-pheriyl: ■ 4-morpholino ^ . / 

2, 6-diF-phenyl 2- (1 ' -CF3-tetrazpl-2-yl)phenyl 
2 , 6-diF-phenyl 4-morpholinocarbonyl , 

2 ; 6-diF-phenyl 2-methyl-l-imidazolyl. 
2, 6-diF-phehyl S-methyl-l-imidazolyl 

2„ 6-diF-phenyl 2-methvlsulf onyl-l-imidazolyl 
. : phenyl ' • 2- {aminosulfonyl) phenyl 

* ! phenyl 2- (methylaminosulfonyl) phenyl 

. . : phenyl . ' l-rpyrrol idinocarbonyl 

phenyl - ■ . 2 - ( methylsulf on vl ) phenyl 



're^4--m6rpiK)iin(^ 
■phenyl 2- {l'-CF3-tetrazol-2-yl) phenyl 

phenyl ., 4-morpholino'carbonyl • 

phenyl.. .2-methyl-l-imidazolyl . 

phenyl-. ■ 5-methyl-l-imidazolyl 

phenyl 2 -methylsul f onyl - 1 - imi dazolyl 



'F 
F 
Ft 
F 
F 
F. 
F 
F, 

f' 

F' 



2-pyridyl 2- (aminosulfonyl) phenyl . ' 

2 -pyridyl 2 - (methylam'inosulf onyl ) phenyl 

2-pyridyl . r "l-pyrro 1 idinocarbonyl' ^ 
2-pyridyl " 2- (methylsulf onyl) phenyl 

2-pyriHyl . . - 4-morpholino, ^ . ' 

2-pyridyl' 2- (1/ -GF3-tetrazol-2-.ylj phenyl 
2 -pyridyl; " ... - 4-morph'orinocarbonyl 
2-pyridyl^ . 2-methyl-l-imida2olyl 

2-pyridyl . ' . 5-methyi-l-imidazolyl > 

2 - pyridyl 2-methyl5ulf ohylTl.-imidazolyl 



661 • .F 3-pyridyl ^ 2- (^aminosulf onyl) phenyl 

662 F 3-pyridyl 2- (methylaminosulfonyl ) phenyl . 

663 F / ,3-pyridyl . - 1-pyrrolidinocarbonyl . 
■664 -F / ■- 3-pyridyl' . 2 -(methylsulf onyl) phenyl 
665 _.: f/ . 3-pyridyl._^ _ . _ '4-morpholiho : ] . ; 
.666.., .If „3--.pyridyl 2-{l./-CF3-tetrazol-2-yl)phenyi 

667 . F 3 -pyridyl;. ' 4-morpholinocarbonyl 

668 F - V . 3'^pyridyl • ' - 2 -methyl- l-imidazolyl 

669 F ,3-pyridyI , '5 -methyl -^l-imidazolyl 
670- F . . \3-pYridyl 2 -methylsulf onyl-1-imidazolyi 



671 .* F . 2-pyrimidyl 

• 672 . F ■ 2-pyrimidyl- 

673 - F .2-pyrimidyl . 

674 ' F '\- 2-pyrimidyl 

675 ,F , 2-pyrimidyl: 

676 . - F : ; ; r 2-pyrimidyl-- 
677 F . 2-pyrimidyl 
678 F 2r-pyrimidyl* 
679" " ' F . 2-pyrimidyl 



2- (aminosulfonyl ) phenyl 
2 - (methylaminosulfonyl ) phenyl , 
. 1-pyrrolidinocarbonyl 
2- (methylsulf onyl) phenyl 
\. , ' 4-morpholino ' • 
2- ( 1 ' -CF3-tetrazol -2 -yl ) phenyl 
/ 4rmorpholinocarbonyl • 
, 2 -!me'thy 1 r 1 - imidazo ly 1 
.5 -methyl - 1 - imidazblyl 
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F 2-pvrimidvl 2-methvlsulf onyl-l-imidazolvl 

681 F 5-pyriinidyl 2- (aminosulfonyl ) phenyl 

682 F _ 5-pyrimidyl 2-.(inethylaxninosulfonyl) phenyl 

683 F 5-pyrimidyl 1 -pyrrol idinocarbonyl 

■ 684 F S-nvrimirivl ■ 2 ( methyl sul loxiv 1 ) phenyl . 

6B5 F^ 5-pyrimidyl . 4-morpholino 

686 F 5-pyrimidyl 2- (1 ' -CF3-tetrazol-2-yl)phenyl 

687 F . 5-pyrimidyl 4-morpholinocarbonyl 
688' F 5-pyrimidyl ' 2^methyl-l-imidazolyl 

689 ■ F ■ 5-pyrimidyl 5-methyl-l-imida2olyl\ 

690 F ■ 5-pvrimidyl 2-methvlsulf onyl-l-imidazolvl 

691 F. 2-Cl-phenyl 2- (aminosulfonyl) phenyl 
'692 ' F 2,-Cl -phenyl ' 2- (methylaminosulfonyl) phenyl 

693* F 2-Cl-phenyl 1-pyrrolidinocarbonyl 

694 F 2-Cl-phenyl 2- (methylsulfonyl) phenyl 

695- F 2-Clr-phenyl * 4-morpholino 

'696, . F 2-Cl-phenyl 2-^ (1/ -CF3-tetrazol-2-yl)phenyl 

697 E 2-Cl-phenyl 4T-morphoiinocarbonyl , 

698 ; F • 2^Cl-phenyl ^2-methyl-l-imida2olyl 

699 " ■ F . - . 2-Cl-phenyl - 5 -methyl -1-imidazolyl 
"700 F 2-Cl-phenvl . 2-methvlsulf onvl-l-imidazolyl 

701. F 2-F-phenyl ; 2- (aminosulfonyl) phenyl . 

702. F 2-F-phenyl/, 2- (methylaminosulfonyl) phenyl 
.703 F 2-F-phenyr 1-pyrrolidinocarbonyl' 

704 \ F , 2-F-phenyl ' ■ 2- (methylsulfonyl) phenyl. ' 

705 F . 2-F-phenyl , ,> .4-morpholino 

706 F 2-F-phenyl 2- (1 ' -CF3-tetrazol-2-yl)phenyl 

707 - F 2-F-phenyl ~ 4-morphoiinocarbonyl / ' 

708 F . 2-F-phenyl . . 2 -methyl -1-imidazolyl ^ . 

709 F 2-F-phenyI ^ 5-methyl-l-imida2olyl 
710. F ^-F-phenyl 2-methvlsulf onyl-l-ifnidazolvl 

711 - F ■ : 2, 6-diF-phenyl ' 2- (aminosulfonyl ) phenyl 

712 ■ F 2, 6 -diF-phenyl 2- (methylaminosulfonyl) phenyl 

713 F 2, 6-diF-phenyl ' 1-pyrrolidinocarbonyl 

714 V F . 2,6-diF-phenyl , ' 2- (methylsulfonyl ) phenyl 

715 F 2,6-diF-phenyl ' 4-morpholino' V 

716 , ..F\ 2, 6-diF-phenyl 2- ( 1 ' -!cF3-tetrazol-2-yl) phenyl 

717 F 2 , 6-diF-phenyi ' 4-morpholinocarbonyl 

718 F 2, 6-diF-phenyl 2 -methyl -l-imidazoiyl 

719 ' F 2, 6-diF-phehyl 5-methyl-l-imidazolyl 

720 F- 2 , 6.-diF-phenvl 2-methvisulf onyl-l-imidazolvl^ 

721 ' CO2CH3 . phenyl 2- (aminosulfonyl) phenyl 

722 CO2CH3 . phenyl 2- (methylaminosulfonyl) phenyl 

723 CO2CH3 ■ phenyl • 1-pyrrolidinocarbonyl. 

724 CO2CH3 ' phenyl ' 2- (methylsulfonyl ) phenyl 

725 'CO2CH3 phenyl . 4-morpholino 

726 CO2CH3 phenyl - 2- (1 ' -CF3-tetrazol-2-yl)phenyl* 

727 CO2CH3 phenyl 4-morpholinocarbonyl 

728 CO2CH3 phenyl 2-methyl-l-imidazolyl 

729 CO2CH3 , ' phenyl . * S-methyl-l-imidazolyl 

730 C02CHj . phenyl 2-methylsulfonyl -1-imidazolyl 

731 CO2CH3 ' 2-pyridyl 2 -.(aminosulfonyl) phenyl 

732 CO2CH3 • 2-pyridyl .^2- (methylaminosulfonyl) phenyl 
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, 73*3 C02CH3- ■ 2-pyridyl 1-pyrrolidinocarbonyl ' • 

' 734 CO2CH3 2-pyridyl . 2- (methylsulfonyl) phenyl 

735- 'CO2CH3 ■ 2-pyridyl' . 4-morphdlino 

736 ' CO2CH3 ; 2-pyridyl 2- (1 ' -CF3-tetrazol-2-yl)phenyl 

737 ;gG2CH3 2-pyridyl ' ^ ' 4-morpholinocarbonyl ' 

738 CO2CH3 . 2-pyridyl.. -2 -methyl -l-imidazolyl 

■ 739 ' CO2CH3 2-pyridyl . . 5 -methyl- l-imidazolyl^' 

740 -GQ2CH3 2-pyridyi \ 2-methylsul£onyl-l-imidazolyl 



741 
742 
743 
744 
745.' 
746 
747 
748 
749 
^75:0i 



,C02GH3 
;G02CH3 
CO2CH3 
CO2CH3 
CO2GH3 
GO2CH3 
CP2CH3 
C02GH3^ 
GO2GH3' 

:7:go2GH3:; 



;3-pyridyl 

.3-pyridyl 

3-pyridyl 

3-pyridyl 

3-pyridyl 

3 -pyridyl ' 

3-pyridyr. ' 

V 3-pyridyl 
3-pyridyl 

^3^pyri:dyfcr 



. 2T(aminosulfonyl) phenyl 
•2 - (me thylaminosulf pnyl ) phenyl 
, 1-pyrrolidinocarbonyl ■ 
/2- (methylsulfonyl j phenyl 

4-morpholino , . 

2 - ( 1 ' -GF3 - 1 etrazol -^2 -yl ) phenyl 
/ 4-morpholinocarboriyl 
2 -methyl -1-iinidjazolyl ' 
. 5-methyl-l-imidazolyl-. ^ 

:Jsm^thxMMM*^?^ 



751- 
752 . 
^753 , 
754 . 
755 
756 
757 . 
758 

759 . 

760 . 



CO2CH3 
CO2CH3 
CO2CH3 
GO2GH3 
CO2GH3 
, GO2GH3 
GO2CH3 
GO2CH3 
G02CH3- 
CO2GH3 



2-pyrirnidyl ' 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyi 
•2-pyrimidyl 
2-pyrimidyl" 
2 -pyrimidy 1 
2-pyrimidyl 
2-pyrimidyl 
'2-pyrimidyl 



761 
762 
763 
764 
765 
'766 
767 
'768^ 
769 
770 



, CO2CH3 
CO2CH3: 
GO2GH3' 
CO2GH3 
GO2GH3. 
CO2GH3 
CO2CH3' 
- GO2CH3 
. CO2GH3 
:G02GH3:' 



■ 5-pyrimidyl 
5-pyrimidyl . 
5-pyrimidyl 
5-pyrimidyl; 
5-pyrimidyl 

' 5-pyrimidyl 
5-pyrimidyl. 
5-pyrimidyl ./ 

.5-pyrimidyl- : 

.5-pyrimidyl ■ 



/ ■ 2-(aminosulfonyl)phenyl^ 
2 - (methylaminosul f onyl ) phenyl 
1-pyrrolidinocarbonyl 
2- (methYlsulf onyl) phenyl ■ 
4-morpholino 
2- (I'. -GF3-t etrazol -2-yl) phenyl 

' 4-morpholinpcarbonyi 
■ ■ / . 2rmethyl-l-imidazolyl/ 
5 -me thy 1 -l-imidazolyl 
2-methylsulfonyl-l-imidazolyl 

2- (aminosulf onyl) phenyl , 
2 -.(methylaminosulf onyl ) phenyl 
1-pyrrolidinocarbonyl 
[2 - ( methyl sul f onyl ) phenyl 
4-morpholino 
2- (1' -CF3-tetrazol-^2-yl)phehyl 

4- morphorinocarbonyl ^ 
,v.. 2 tmethyl-1- imidazole 

5- methyl-l-imidazolylw . 

. : 2,-me thylsul f onyl- 1 ^ imidazolyl 



771 
772 
•773 
•774 ' 
775 
.776 
777. 
778. 
779 
780 



GO2CH3 
CO2GH3 
CO2CH3 
GO2GH3 
CO2GH3 
CO2GH3 
CO2GH3 
CO2GH3 
CO2CH3 
GO2CH3 



2 -Gl -phenyl 
2 -Gl -phenyl 
,'2-Gl-phenyl 
2 -Gl -phenyl 
2-Cl-phenyl- 
2 -Gl -phenyl . 
2 -Gl -phenyl 
2 rCl -phenyl 
2 -Gl -phenyl 
2 -Gl -phenyl 



2 - ( aminosul f onyl ) phenyl 
2- (methylaminosul f onyl) phenyl 

1- pyrrolidinocarbonyl 
2- (methylsulfonyl) phenyl 

. . ■ 4:-m6rpholino 
2- (1' -GF3-tetrazol- 2-yl) phenyl 
^ .4-morpholinocarbonyl 

2- methyl - 1- imidazolyl / 

5 tmethyl- l-imidazolyl " ■/ 
2 -methyl sul f ony 1 - 1 - imidaz o ly 1 
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781 
782 
783 
784 



C02CH3 
C02GH3 
C02CH3 
C02CH3 
C02CH3 



2- 
2- 
2- 
2- 



,786 
787 
788 
789^ 
790^ 



-F -phenyl 
•F -phenyl 
•F-phenyl- 
:F -phenyl 
■F-pnenyl 



CO2CH3 
CP2CH3 
CO2CH3 
CO2CH3 
CO2CH3 



-F-phenyl 
-F-phenyl 
rF-phenyl 
-F-phenyl 
-F-phenyl 



2- (aminosulfonyl) phenyl 
2- (methylaminosulfonyl) phenyl 
1 -pyrrol idinocarbonyl 

2 - (methylsulf nnyl ) phenyl • - 

4 -morphol ino 



2- (1 ' -CF3-tetrazol-2-yi) phenyl 
4 -morpholinocarbonyl 
2 -me thy 1 - 1 - imidazoly 1 
' 5^methyl-l-iinidazolyl 



791 


GO2CH3 


2, 


6 


-di F-phenyl 


2 - ( aminosul f ony 1 ) phienyl 


792 


C02C,H3 


2, 


6 


-di F-phenyl 


2- (methylaminosulfonyl) phenyl 


793 


.. CO2CH3 


2, 


6 


-di F-phenyl 


l-pyrrolidinocarbonyl 


794 


C62CH3 


-2, 


6 - di F -phenyl • 


2 - (methylsulf onyl ) phenyl 


795 


CO2CH3 


.2, 


6- 


-di F-phenyl 


4 -morphol ino 


796 


" CO2CH3 


2, 


6- 


-di F-phenyl 


.2 - (1 ' -CF3-tetrazql-2-yi) phenyl 


797 


CO2CH3 


2, 


6- 


-diF-phenyl 


4 -morphol ihocarbonyl 


798 


CO2CH3 


2, 


6- 


-di F-phenyl 


2-methyl-l-imidazolyl 


799 


. CO2CH3 


2, 


6- 


-diF-phenyl 


5 -me thy 1 - 1 -imidazoly 1 


800 


CO2CH3 


2, 


6- 


-diF-phenyl 


2 -me t hy 1 s u 1 f onyl - 1- imi da z 0 ly 1 



801 


CH2OCH3 




phenyl 




2 -( aminosul fonvl) nhenvl 


802 


.CH2OCH3 • 




phenyl 


: 2 


- (methylaminosulfonyl) phenyl 


•803 


CH2OCH3; 




phenyl 




1 -pyrrolidinocarbonyl 


804. 


CH2OCH3 




phenyl 




2- (methylsulf onyl ) phenyl 


805 


CH2OCH3 




phenyl 




' .4-morpholino 


■/so 6 


CH2OCH3 




phenyl 


2- 


; ( 1 ' -CF3 -t etrazol -2 -yl ) phenyl 


807 


CH2OCH3 




phenyl 




4-moi-pholinocarbonyl 


8,08 


. CH2QCH3, 




phenyl 




'2-methyl-l-imidazolyl / 


. 809 


CH2OCH3.. 




phenyl 




.^ 5-methyl-l-imidazolyl ^' 


.• 810 


CH2OCH3 




phenyl 


2 


-methylsulf onyl -1-imidazolyl 


811 


• CH2OCH3 


2-pyridyl 




2- (aminosulfonyl) phenyl 


812 


CH2OCH3 


2 


-pyridyl 


2- 


- (methylaminosulfonyl ) phenyl 


. 813 


CH2OCH3 


2 


-pyridyl 




l-pyrrolidinocarbonyl 


814 


CH2OCH3 


2-pyridyl 




2- (methylsulf onyl) phenyl 


815 


CH2OCH3 


2 


-pyridyl 




^ 4 -morphol ino 


816 


CH2OCH3 


2 


-pyridyl 


2- 


( 1 ' -CF3 -t etrazol- 2 -yl ) phenyl 


817 


CH2OCH3 . 


2 


-pyridyl 




4 -morpholinocarbonyl 


818 


CH2OCH3 


2 


-pyridyl 




2-methyl-l-imidazolyl 


819 


CH2OCH3 . 


2- 


-pyridyl 




5-methyl-l-imidazolyl ■ 


820 


CH2OCH3 


. 2- 


-pyridyl 


2- 


- me t hy 1 s u 1 f ony 1 - 1 - imi da z 0 ly 1 


821 


CH2OGH3 


3- 


-pyridyl, 




2 - ( aminosulfonyl ) phenyl 


822 


CH2OCH3 


3- 


-pyridyl. 


'2- 


: (methyraminosulf onyl ) phenyl 


823 


CH2OCH3 


3- 


-pyridyl 




l-pyrrolidinocarbonyl" 


824 


CH2OCH3 


3.: 


-pyridyl 




2- (methylsulf onyl) phenyl 


825 


CH2OCH3 


3- 


-pyridyl 




4 -morphol ino. . 


826 


,CH20CH3 ; 


3- 


-pyridyl 


2- 


(!'' -CF3-tetrazol-2-yl)phenyl 


827 


GH2OCH3 


3- 


-pyridyl 




4 -morpholinocarbonyl 


828 


■CH2OCH3 ^ 


3- 


-pyridyl 




2-methyl-l-imidazolyl 
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829. ,CH20CH3 3-pyridyl. 5-methyl-l-imidazolyl 
830 'CH2OCH3 3"pyridyl 2-methylsulf onyl^l-iiuidazolyl 



831 
832/ 
.833 
83.4 
835 
836 
837 
838^ 
839 
840". 



: CH20eH3 
,CH20CH3 
CH2OCH3, 

'CH2OCH3 
CH29CH3 
CH26CH3 
CH2PCH3 
GH2bCH3 
CH2OCH3 
CH2OCH3 



2-pyrimidyl 
2 -pyr imidyl 
2 -pyrimidyl 
2-pyrimidyl' 
2 -pyrimidyl 
2 -pyrimidyl^ 
2-pyrimidyl 
2-pyrimidyi' 
. 2 -pyrimidyl 
2 -pyrimidyl 



. -2- (aminosulf onyD-phenyl 
2- (methylamin6sulfohyi)phenyl^ 
1-pyrrGlidinocarbohyl 
2- (methylsulfonylOpheriyl • 
~. ■ ^ 4^morpholino 
2 - ( 1 ' -CF3 - t etrazol -2 -y 1 ) phenyl 
4-morpholinocarbonyl .. : , 
' 2-methyi-l-imidazolyl- .. . 
, 5-methyl-l-imidazolyl ' 
2 -me thy 1 sul f onyl-r-imidazolyl 



841 CH2OCH3 
842: CH2OCH3 

843 CH2OCH3 

844 ' CH2OCH3 
845 . ' CH2OCH3 
5tffcCH2^)CH3: 

847 CH2OCH3 

848 VCH2PCH3' 

849 CHsOC'Hb 

850 CH2OCH3 



5 ^pyrimidyl / 
^ 5 -pyrimidyl 
5 -pyrimidyl 
5 -pyrimidyl 
5 -pyrimidyl 
:-5;-pyrim^^^ 
5 -pyrimidyl 
5 -pyrimidyl 
5 -pyrimidyl 
5-pyrimidyl 



2- (airiinosulfonyl) phenyl 
•. 2-,(met:hyiaminosulf ohyl.)phenyl 

M -pyrrol idinoG.arbonyl 
. 2 (methylsulf onyl ) phenyl 

4-m6rpholino 
-2 - (-l-^-GF-3-- tetra-zol--2 -y-l-)-pheny-l 
4 -mprpho 1 ihdcarbony 1 
2 -me t hy 1 - 1 - imida z o ly 1 
./ 5 -methyl -l-iiriidazblyl/ 
2-methylsul£onyl-l-imidazolyl 



851 CH2OCH3 

852 GH2OCH3 

853 * CH2OGH3 

854 CH2OCH3 

855 CH26CH3 

856 'CH2OCH3. 

857 V CH2OCH3' 

858 V. CH2OGH3 
859" : CH2OCH3 
860 ' CH2PGH3 



2-Gl-phenyl 
2-Gl-phenyl; 

.'2 -CI -phenyl. 

.2 -CI -phenyl' 
2-Gl-phenyl 
2-Cl-phenyl' 
2 ^Cl -phenyl 
2-Gl-phenyl 
2 -CI -phenyl 
2 -CI -phenyl 



2 -( aminosulf onyl ) phenyl 
2- (methylaminosulf onyl ) phenyl 
: . 1-pyrrolidinocarbonyl ' ' , 
V 2 - {me thylsul f onyl ) phenyl . ' ^ 
' 4-morphol'ino ; ^ 
2- (1 ' -CF3-tetrazpr-2-yl) phenyl 

4 - itiorpholinocarbonyi y 
2-methyl-l-imidazolyl. 

5- methyi-l-imidazolyl 

• 2 -me thylsul f onyl - l-rimidazolyl 



861 

862 

863 

864 

865- 

866 

867 

868 

869 

.870 



. GH2GGH3- 
,CH20CH3' 
CH20CH3> 

.:cH2pc?i3: 

GH2OGH3 
GH2OGH3 
GH2OCH3. 
CH2OGH3. 
GH2QGH3^ 
CH2OGH3 



. ,2-F-phenyl 
2-F^phenyl 
2 -F -phenyl 

_,2-F-phenyl 

. 2-F-phenyl. 

J. 2-F-phenyl 
2-F-phenyl 
2-F-phenyl"^ 
'2-F-phenyl 
2-F-phenyl' 



2- (aminosulf onyl ) phenyl 
2 - (methylaminosulfonyl) phenyl 

1- pyrrolidinocarbonyl 

' 2- (me thylsul f onyl) phenyl 
. . 4-morpholino. . 
.2,- (l ' -GF3-tetrazol-2-yl) phenyl 
4-morpholinocarbonyl 

2- methyl-l-imidazolyl 

'' ' ' 5.-methyl-l-imidazolyl - 
' 2-methy 1 sul f ony 1 - 1 - imidazoly 1 



871 
872 
873 
-874 
875 
876 



' GH2OCH3 
GH2OGH3 
CH2PCH3 
JCH2PCH3 
CH2OGH3 
'CH2OCH3 



2,-, 6-diF-phenyl 
2/6-diF-ph'enyl 
2r6-diF-phenyl 
2, 6-diF-phenyl 
2, 6-diF-phenyl 
2, 6-diF-phenyl 



2 - ( amihosul f onyl ) phenyl 
2- (methylaminosulf onyi) phenyl 

1-pyrrolidinocarbonyl' 
. 2- (methylsulf onyl ) phenyl ' 

■ 4-morpholino^ "' ' 
2 - ( 1 ' -GF3 - t etrazol -2 -yl ) phenyl 
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877 CH2OCH3 2, 6-diF-phenyl 4-morpholinocarbonyl 

878 CH2OCH3 2, 6-diF-phenyl 2 -methyl -1-iraidazolyl 
8'79 CH2OCH3 2, 6-diF-phenyl S-methyl-l-imidazolyl 
880 CH2OCH3 2; 6-diF-phenyl 2-methylsulf onyl-l-imid^rol yi 

— 881 COIJH2 phenyl 2- (aminosulfonyl) phenyl 

882 CONH2 phenyl 2- (methylaminosuifonyi)phenyl 

883 CONH2 . phenyl 1-pyrrolidinocarbonyl 

884 CONH2 phenyl. '2- (methylsulfonyl) phenyl 

885 CONH2 phenyl ••. 4-morpholin6 

886 CONH2 phenyl 2- (1 ' -CF3-tetrazol-2-yl)phenyl 

887 CONH2 . phenyl 4-morpholinbcarbonyl 

888 CONH2 • phenyl "2 -methyl- l-imidazolyl 

889 CONH2 phenyl B-methyl-l-imidazolyl - 

890 CONH2 . phenyl 2-methylsulf onyl-l-imidazo.lyl 

891 CONH2 2-pyfidyl. 2- (aminosulfonyl) phenyl 
'892 CONH2 2-pyridyl 2- {methylamihpsulfonyDphenyl 

893 CONH2 2-pyridyl 1-pyrrplidinocarbonyl 

894 CONH2 2-pyridyi 2- (methylsulfonyl) phenyl 

895 CONH2 2-pyridyl ^-morpholino .. 

896 CONH2 .2-pyridyl 2- (1 ' -CF3-tetrazol-2-yl) phenyl 

897 CONH2 . 2-pyridyl ' 4^morpholinocarbonyl 
898. CONH2 • 2-pyridyl' 2-methyl-l-imidazolyl • 

899 CONH2 ■ 2-pyridyl 5 -methyl -1-imidazolyl 

900 CONH2 ■ 2-pyridyl 2-methylsulf onyl-l-imidazolyl 

901 C0NH2' 3-pyridyl 2- (aminosulfonyl) phenyl 

902 c6nH2 3-pyridyl 2- (methylaminosulf onyl) phenyl . . 
903^ CONH2 . 3-pyridyl 1-pyrrolidinocarbonyl ' ' 

904 ..C0NH2' 3-pyridyl 2- (methylsulfonyl) phenyl 

905 CONH2 . 3-pyridyl ,< 4-m6rpholino 

906 CONH2 . : 3-pyridyl 2- (1 ' TCF3-tetrazol-2-yl)phenyl 

907 ■ CONH2 3-pyridyl : 4-morpholinocarbonyl 

908 CONH2 ' 3-pyridy.l 2 -methyl -l-imidazolyl 

909 . CONH2 37pyridyl 5-methyl- 1-imidazolyl 

910 CONH2 3-pyridyl 2-methylsulf onyl-l-imidazolyl 

911 CONH2 2-pyrimidyl . 2- (aminosulfonyl) phenyl 

912 CONH2 2-pyrimidyl 2- (methylaminosulf onyl) phenyl 

913 CONH2 2-pyrimidyl 1 -pyrrol idinocarbonyl 

914 CPNH2 2-pyrimidyl 2- (methylsulfonyl ) phenyl 

915 CONH2 2-pyrimidyl 4-morphQlino 

916 CONH2 2-pyrimidyl 2-(l ' rGF3-tetrazol -2 -yl) phenyl 

917 CONH2 2-pyrimidyl 4-morpholinocarbonyl. 

918 CONH2 2-pyrimidyl 2-methyl-l-imidazolyl 

919 CONH2 2-pyrimidyl 5-methyl -1-imidazolyl 

920 CONH2 2-pyrimidyl 2-methylsulf onyl-l-imidazolyl 

921 001^2 5-pyrimidyl 2- (aminosulfonyl ) phenyl 

922 GONH2 5-pyrimidyl . 2- (methylaminosulf onyl) phenyl 

923 CONH2 ., 5-pyrimidyl 1-pyrrolidinocarbonyl 

924 CONH2 5-pyrimidyl 2- (methylsulfonyl) phenyl 
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C^UJMn2 






z — 1 oiuxnosux-xonyx ) pnenyx 




v^L/iMri2 


4^ pixdiyx 


2- 


- (methylaminosulf onyl) phenyl ' 


933 


CONH2 


2 -CI. -phenyl 




' 1-pyrrolidinocarbonyl 


934 


;C0NH2 


2-ClTphenyl 




2 - ( itie thy 1 sul f onyl ) phenyl 


935; 


■ CONH2 


2 -CI -phenyl 




4-morph61ino 


" '936 


CONH2 


2 -CI -phenyl 


2- 


(1 '-CF3 -tetra2oI-2 -yl ) phenyl 


937 


CONH2 


2 -CI -phenyl 




4-morpholihocarbonyl 


938 ' 


CpNH2. 


2 -CI -phenyl 




^ 2 -methyl -l-imidazolyl ^ 


" 939 


CONH2 


'2 -CI -phenyl 




5 -me thy 1 - 1 - imidazoly 1 


. 940 \ 


, CPNH2 


^2^Gr-phenyl 


.2 -me thy 1 sul'f onyl - 1 - imidazplyl 



941 

943 
944 
945 
946 
947 
948 
949- 

950' 



CONH2 
^0NH2- 
CONH2 
CONH2 
CONH2, 
CONH2 
CONH2 
CONH2 
CONH2 
CONH2 



2-F-phenyl 

:2^I^ri 



2-F-phenyl' 
2-F-phenyl 
2-F-phenyl 
, 2-F-phenyl 
2-F-phenyl 
2 -F-phenyl 
;2-F-phenyl, 
2-F-phenyl 



2 - ( aminosul f ony 1 ) phenyl 
:-2;r;(:metihLy{^im 

1 pyrrol idinocarbonyl 
2- (methylsulf onyl) phenyl 
4 -morpho 1 ino , 
2- (1 ' -CF3 - tetrazol- 2 -yl) phenyl 
/ 4-morphoiinocarbonyl 
2 -methyl -1-imidazoiyl \\ 
5 -methyl - 1 - imidazoly 1 
2 -me thy 1 s li 1 f onyl - 1 - imidazo ly 1 



951 ; CONH2 2 , 6-diF-phenyl 

952.^. . CONH2 * 2 ; 6-diF-phenyl 

953 ^ CONH2 i; 6-diF-phenyl 

.954 . •C01S1H2 ' 2 , 6-diF-phe.nyl 

955 CONH2 2, 6-diF-phenyl 

956 . CONH2 , 2 , 6-diF-phenyl 

957 CONH2 2 . 6-diFrphenyI- 

958 CONH2 2 , .6-diF-phenyl 

959 ; CONH2 2:, 6'-diF-phenyl 

960 GPNH2 2 , 6-diF-phenyl 



2 - ( amiriosiil f onyl ) phenyl . 
2 - (methylaminosulf onyl ) phenyl 

1- pyrrolidinocarbonyl / 
2- (methylsulf onyl) phenyl/ 

4-morpholino 
2 - ( 1 ' -CF3-- 1 e trazpl - 2 -y 1 ) phenyl . 
4 -morpho.linocarbony 1 

2 - me thy 1 -i - imidazoly 1 
■ - 5 -methyl ^l-imidazolyl 

2 -methylsulf onyl -l-imidazolyl . 
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Table 3 
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bb : cc dd 
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00 



NH2 




pp 



NHg. 




qq. 



"C(=NH)NH2 



rr 



C(0)NH2 




NH2 





ss 



"C(=NH)NH2 ^ "C(0)NH2 
uu ' w . 




Ex # 



1 . . phenyl . 2- (aminosulfonyl) phenyl 

2 phenyls 2 - (methylaminosulf onyl ) phenyl 

3 phenyl 1-pyrrolidinocarbonyl 

4 ' phenyl. * - 2- (methylsulf onyl )phenyl . 

5 phenyl 4-morpholino , • ' ; 

6 ' - phenyl ' 2- (1 ' -CF3-tet:razol-2-yl) phenyl 
.7 . phenyl . 4-mo2:ph6Mnocarbonyl 

8 phenyl • 2 -methyl -1-imidazolyl:- 

9 phenyl , : 5-methyl-l-imida2olyl 

10 - phenyl ' ' • 2- 



11 


2 


-pyridyl 


2- (aminosulfonyl ) phenyl ' 


. 12 


2 


-pyridyl 


2 - (methylaminosulf onyl ) phenyl 


13- 


2 


-pyridyl . 


. ' 1-pyrrolidinocarbonyl 


14 


2 


-pyridyl 


. 2- (methyl sulf onyl) phenyl 


15 


2' 


-pyridyl 


4-morpholino 


16 . 


■ 2' 


-pyridyl 


2 -( i'-CF3 -tetra2pl-2-yl ) phenyl 


17 • 


2- 


-pyridyl 


4-morpholinocarbonyl 


18 . 


2- 


-pyridyl 


2 -methyl - 1 -imidazolyl 


19 


2- 


-pyridyl 


, 5-methyl-l-imidazoiyl 


• 20' 


2- 


-pyridyl 


2 -methylsulf onyl -l-imidazolvr 



22 

23 

24 

25 

26 

27 • 

28 

29 

30 

31 



3 -pyridyl 
. 3-pyridyl 
3 -pyridyl 
3-pyridyl 
3-pyridyl 
3 -pyridyl 
3 -pyridyl 
3-pyridyl 
3 -pyridyl 
2 -pyrimidy 1 



2- (methylaminosulfonyl) phenyl 

1 - pyrrol idinocarbdnyl ' 
2- (methylsulf pnyl) phenyl 

4-morpholino 
2- (1' -CF3-tetra2ol-2-yl)phenyl 
4-morpholinocarbonyl 

2 - methyl -1-imidazolyl 
5 -methyl -1-imidazolyl 

2 -me thylsul f onyl t- 1 - imidazolyl 
2- (aminosulfonyl ) phenyl - 
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32 . 2-pyriitiidyl 

33 2-pyriinidyl 

34 2-pyriitiidyl 

35 / 2-pyriinidyl 
36, 2-pyrimidyl 
37^ 2 -pyr imidy 1 ' 

38 . 2-pyrimidyl 

39 ' 2-pyrimidyl 

40 . 2-pvrimidvl 



'2- (methylaminosulfonyl) phenyl 

1- pyrrolidinocarbonyl 

2- (methylsulf onyDphenyl , 
. 4-morpholino 
2- (1 ' -GF3 ^tetrazol-2-yl ) phenyl 

4- morpholinocarbonyl ' ' 

2 - methyl- 1-imidazolyl ; . 

5 - me thyl - l-lmidazoly 1 

2 -me thyl s u 1 f onyl - 1 - imida z o ly 1 



41 5-pyrimidyl 

42 S-pyrimidyl 

43 5'-pyrimidyl 

44 . 5-pyrimidyl 

45 / 5-pyrimidyl ' 
46" * 5-pyrimidyl 

47 5-pyrimidyl , 

48 . ' 5-pyrimidyl 
4i9 - = 5-pyriihidyl 
50" ' 5-pvriinidyl 



2 - { amiriosul f ony 1 ) phenyl 
2 -.(methylaminosulfonyl) phenyl " 

l-pyrrolid±nocarbonylr-":^^^^^ 
: . 2- (me thylsulf onyl ) phenyl 

.4-morpholino 
2 - (1 ' -Gf 3Ttetrazol-2-yl)plienyl 
. 4-m6iphplinocarbonyl 
. 2 -methyl- 1-imidazolyl . 
5 -me thyl - 1 - imidazolyl ' ■ ' 
2 -me thy 1 sul f ony 1 - 1 - imidazoly 1 



-51 _2-Cl-phenyl_ 

^ST. ^"'"2^ I^phehy 1" 
53. 2-Cir-phenyl 

54 - 2 -CI -phenyl- 

55 ; 2 -CI -phenyl 

56 V2 -CI -phenyl' 
.57 \ . 2 -CI -phenyl 

58 ' . ,2-Cl-phenyl 

59 . 2-Cl-phenyl 
60' 2-Cl -phenyl 



2 - ( am inosul fon yl ) phen yl 



2 -M methyaraminosutl'f onyQrO^^ 

1-pyrrolidinocarbonyl', ; 
2 - (me thyl sul f onyl j phenyl ' : 
4-morpholino./ 
2 - ( 1 ' -CF3 - te trazbl -2 -y 1 ) phenyl 

4 - morpliol inocarbonyl 
.2 -methyl -1- imidazoly 1 

5 - me thy 1 - 1- imidazoly 1 

2 -me thylsul £ onyl - i - imida z 6 ly 1 



61,' f ' 2-F-phenyl- 2- (aminpsulf onyl) phenyl . 

62 2-F-phenyl^ 2- (methylaminosulfonyl ) phenyl 

63/ ': 2-F-^phenyl " 1-pyrrolidinocarbonyl 

64 , 2TF-phenyl ' ' 2- (methylsulf onyDphenyl . 

65 2-F-phenyl . / - 4/-morpholino'- . 

' 66 / • 2-F-pheriyl 2- (1' -CF3-tetrazol -2 -yl) phenyl 

67 • ^ 2-F-phenyl /^ 4-morpholinocarbonyL: . 

68 2-F^phenyr 2 -methyl- 1-imidazolyl *; 
59 2-F-phenyl ' / 5^methyl-l-imidazolyl . 

70 ' 2^F-phenvl' / 2 -methylsulf onyl ^l^imidazolyl ' 



71- ' ' 2 , 6 -diF -pheny r 
.72. \.2/6-diF-phenyI, 
.,,73 . . 2 ,,6-diF-phenyl 

74 2 > 6-diF-phenyl 
'75 , ; 2, 6-diF-phenyl 

76 ' * 2 6-diF-phenyl 

77 . 2, 6-diF-phenyl 

78 ' 2, 6-diF-phenyl 
.79 2 , 6-diF-phenyr 

80 2, 6-diF-phenyl 



2- (aminosulfbriyl) phenyl 
2- (inethylaminosulf onyl) phenyl 
i'Py^rrplidinocarbonyl" 
2- (methylsulf onyl jphehyl 
• 4 -morpholino 
2 - ( 1 ' -GF3-tetrazol-2-yl ) phenyl 
4-morpholinocarbonyl 
2 -methyl- 1-imidazolyl 
\ 5-methyl-l-;imidazolyl 
2 -methylsulf onyl -1-imidazolyl 
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Table 4 
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Ex # R^^ A B 

1 CH3 ^phenyl 2- (aminosulfonyl ) phenyl 

2 CH3 phenyl ; 2- (methylaminQriulfpnyl ) phenyl 

3 . ' CH3 phenyl l-pyrr.olidinocarbonyl 

4 , CH3 .phenyl - 2- {methylsulfonyl ) phenyl 

5 CH3 ' phenyl 4-morpholiho 

6. CH3 phenyl 2- (1 ' -CF3-t:etra2oi-2-yl) phenyl 

7 CH3 phenyl ^ 4-morpholinocarbonyl 

8 CH3 • phenyl 2-methyl-l-im.ida2olyl 

9 CH3 phenyl 5 -methyl -1-imidazoiyl 

10 CH3. phenyl 2 -methylsulfonyl ■l-imidaz.olyl 

11 CH3 2,-pyridyl 2- (aminosulfonyl) phenyl 
,12 CH3 2,-pyridyl 2-(methyraminosulfonyl) phenyl 

13 . CH3 2-pyridyl. 1-pyrrolidinocarbonyl . 

14 CH3 2-pyridyl 2- (methylsulf onyl) phenyl. . 
.15 CH3 2-pyridyl ' 4-morpholino 

. 16 CH3 2-pyridyl 2- (1 ' -CF3-tetra2ol-2-yl)phenyl 

17 CH3 2-pyridyl 4-morpholinocarbo,nyl - 

■18 CH3 2-pyridyl . 2-methyl-l-imidazolyl 

19 CH3 2r:pyridyl 5-methyl-l-imidazolyl 

20 ,CH3 2-pyridyl 2 -methylsulfonyl -1-imidazolyl 

21 CH3 3-pyridyl 2- (aminosulfonyl) phenyl 
22. CH3 ■ 3-pyridyl . 2- (methylaminosulfonyl) phenyl 
23 CH3 3-pyridyl 1-pyrrolidinocarbonyl 
24^^ CH3 3-pyridyl^, * . " 2- (methylsulfonyl) phenyl 
25 CH3 3-pyridyl 4-morpholino 

26. /. CH3 ,3"pyridyl . ' 2- (1' -CF3-tetrazol-2-yl) phenyl 

27 ' CH3 3rpyridyl. 4-morpholinocarb6nyl - 

28. CH3 3-pyridyl . 2 -methyl- 1-imidazolyl 

29 CH3 ■ 3-pyridyl .5-methyl-l-imidazolyl ' . 

30 CH3 3-pyridyl 2 -methylsulfonyl -1-imidazolyl ■ 

31 CH3 2-pyrimidyl . 2- (aminosulfonyl ) phenyl 

32 CH3 2-pyriinidyl . 2- (methylaminosulfonyl) phenyl 

33 \ ,CH2 . 2-pyrimidyl 1-pyrrolidinocarbonyl 

. 34 ■ ; CH3, 2-pyrimidyl 2- (methylsulfonyl) phenyl . 

35 CH3 2-pyrimidyl 4-morpholino, 

36 ^ CH3 2-pyrimidyl 2- (1 ' -CF3^'tetrazol-2-yl)phenyl 

37 CH3 ; 2-pyrimidyl 4-morpholinocarbonyl 

38 CH3 , 2-pyrimidyl 2 -methyl -l-imidazolyl 

39 CH3 -2-pyrimidyl 5-methyl-l-imidazolyl 

40 CH3 2-pyrimidyl 2-methylsulf onyl-l-imidazolyl 

41 CH3 5-pyrimidyl 2- (aminosulfonyl) phenyl 

42 CH3 5-pyrimidyl., * 2- (methylaminosulfonyl) phenyl 

43 ; CH3 5-pyrimidyl l-pyrrolidinocarbbnyl 

44 . CH3 5-pyrimidyl 2- (methylsulfonyl ) phenyl 

45 CH3 . 5-pyrimidyl ' 4-morpholino 

46 ; .CH3 5-pyrimidyl 2- { 1 ' -CF3-tetrazol-2-yl) phenyl 
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47 


CH3 


5-pyrimidyl 




4 -morpholinocarbonyl 


48' 


GH3 


5-pyriniidyl 




2 -methyl- l-imidazolyl ■ ' 


49 


CH3 


' 5rpyriiriidyl 




5-me thyi - 1 - imidazolyl 


50 


CH3 


. 5T-pyrimidyl 


2 -me thyl su 1 f ony 1 - 1 - imidazo ly 1 


51 


CH3 


■ , 2'-Cl-:phenyl 




2-.'(aminosulfonyl) phenyl 


.52 


CH3 . 


2 -CI -phenyl. 


2- 


- (methyl aminosulf ony 1) phenyl 


53 


CH3 


2-Cl-phenyl 




1-pyrrolidinocarbonyl 


".54 


CH3 


2-Cl:-phenyl ' 




' 2 - (methylsulf onyl ) phenyl 


^55 


vCH3 ' 


. , 2 -C 1 -phenyl ^ 




•\ ^ ' . - ■ 4-morpholino 


^ 56. 


CH3 , ■ 


2 -Cl -phenyl . 


2- 


( 1 ' -GF3 - te trazol -2 -yl ) phenyl 


.57 


■ CH3 . 


■ 2 -Gl -phenyl 




4 -morpholinocarbonyl/ 


58, 


CH3 


^ , 2-ClTphenyl 




2 -me thy 1 - 1 -imidazolyl. 


59 


GH3 


2-Gl.-phenyl 




5-methyl-l-imida2olyl ; 


.60 


„ CH3 r 


-2-Gl-phenyl 


2- 


-me thy 1 siil f ony 1 - 1 - imidazolyl 




CH3\ 


' ;2-F-phenyl . 




2- (aminosulf onyl) phenyl 


62 


.. :CH3 ; 


2-F-phenyl 


2- 


- (methylaminosulfonyl) phenyl 


- 63 


. CH3 ■ ^ 


■ 2 -F'-T phenyl 




l-pyrrolidinocarbonyl . 


^^-"^64^ 




-^2-F-phenyi"^^ 




-^2 - (methylsulf ony l-);phenyl -- 


65 


.CH3 


2 -F-phenyl ; ■ 




'4-morpholino 


66 


" CH3; 


; 2-F-phenyl 


2- 


( 1 ' -CF3 - te trazol -2 -yl ) phenyl 


.67 


.CH3 = • 


2-F-phenyl 




^ 4 -morpholinocarbonyl 


68 


CH3 


2-F-phenyl 




2 -methyl -1 - imidazolyl 


69 


CH3 


.> 2-F-phenyl 




5 -me thyl - 1 - imidazolyl 


70 


CH3 


..'2-F-phenyl 


2- 


-methyisul f onyl - 1 - imidazolyl 


11. 


-eH3 . 


2, 6-diF-phenyl 




2- (aminosulf onyl) phenyl . 


12 


. "CH3 


2> 6^diF-phenyl 


2- 


- (methylamihpsulf onyl) phenyl . 


73 


■ CH3 ' 


2 V 6-diF-phenyl 




l-pyrrblidihocarbonyl " 


74 


' ..CH3- - 


2, 6-diF-phenyl 




2 - (methylsulf onyl ) phenyl : 


75 


CH3- 


„2, 6-diF.-phenyl 




.. ' 4-morpholino 


76 


' CH3 


2, 6-diF-phenyl 


2- 


(1 ' -CF3-tetrazor-2-yl) phenyl 


77. 




2 /6-diF-phenyl 




4 -morpho 1 iriocarbony 1 


78 


■ CHs'^ 


2, 6-diF-phenyl 




2 -me thyl - 1 - imidazolyl 


^ 79 


; ; , GH3 


'2 , 6-diF-phenyl 




5 -methyl - l-imidazolyl . • 


80 


■ i CH3 


2 , 6-diF-phenyl 


' 2-methylsulf onyl-l-imidazolyl 


81 


CH2CH3' 


phenyl 




2 - ( aminosulf onyl ) phenyl 


- 82 


-CH2CHI 


" phenyl 


2 


- (methylami-nosulf onyl ) phenyl 


83 


,\CH2CHi: 


phenyl 




.:i -pyrrol idinocarbonyl 


84 


■ CH2CH3 


phenyl 




2 - (methylsulf onyl ) phenyl 


85 


CH2CH3 


phenyl 




4-morphoiino 


. 86 


^ CH2CH3 


phenyl 


2- 


(1' -GF3-tetrazol-2-yl) phenyl 


87 


CH2CH3 


phenyl 




4 -morpholinocarbonyl 


88 


GH2GH3 


phenyl . 




2 -methyl - 1 - imidazolyl 


89 


' PH2GH3 


phenyl. . 




5 -me thy 1- 1 -imidazolyl 


90 


GH2CH3. 


■ phenyl 


2 


-methyl sul f onyl - 1 - imidazo ly 1 . 


■ 91 


. GH2GH3 


■2 -pyridyl ^ - 




. 2r{ aminosulf onyl ) phenyl . 


92 


. GH2GH3^. 


2'-pyridyl > 


2 


- (methylaminosulfonyl ) phenyl 


93 


GH2CH3 


2 -pyridyl 




l-'pyrfolidinocarbonyl ; 


94 


. GH2CH3 


• 2 -pyridyl 




2- (methylsulf onyl) phenyl 
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95 


CH2CH3 


2-pyridyl 




4 -morpho 1 ino 


96 


CH2.CH3 


2-pyridyl 


2- 


- (1 ' -CF3-tetra2ol-2-yi) phenyl 


97 


CH2CH3 


2-pyridyl 




4 -morpholinocarbonyl 


.98 


CH2CH3 . 


2-pyridyl 




2 -me thyl - 1 - imidazo 1 y 1 


-99- 


— eHjCHs 


z-pyriayi 




5 -me thy 1 - 1 - imidazolyl 


100 


GH2CH3 


2-pyridyl .. 


2 


-me thylsul f ony 1 - 1 - imidazolyl 


101 


CH2CH3 


3-pyridyl 




2 - ( aminosul f ony 1 ) phenyl 


102 


CH2GH3 


3-pyridyl 


2 


- Cmethylaminosulf onyl ) phenyl 


103 


CH2CH3 


3-pyridyl 




1 -pyrrol idinocarbonyl 


104 


CH2CH3 


3-pyridyl 




2- (methylsulf onyl) phenyl 


105 


CH2CH3 


3-pyridyl 




4 -morpho lino 


, 106 


CH2CH3 


3-pyridyl 


2- 


- ( 1 ' -CF3 - tetrazol -2 -yl ) phenyl 


107 


CH2CH3 


3-pyridyl 




4 -morpholinocarbonyl 


108 ■ 


CH2CH3 


3-pyridyl 




2 -methyl -1- imidazolyl 


, 109 


GH2CH3 


3^pyridyl 




:5-methyi-l-imidazolyl 


110 


CH2.CH3 ; 


3-pyridyl 


2 -methylsul f onyl - 1- imidazolyl 


' 111 " 




2-pyriniidyl 




2-.(aminosulf onyl) phenyl 


112 




2— pyrimidyl 


2- 


- (methylaminosulf onyl) phenyl 


113 •■ 


CH2CH3 


2-pyrimidyl 




1-pyrrolidinocarbohyl - 


114 


CH2GH3 


2 -pyrimidyl 




2 - (methylsulf onyl ) phenyl 


115 


CH2CH3 


2 -pyrimidyl 




■ 4-morpholino 


116 


CH2CH3 


2 -pyrimidyl 


2- 


(1 ' -CF3- tetrazol -2 -yl) phenyl 


117. 


CH2CH3 


. 2-pyrimidyl 




4 -morpholinocarbonyl * 


118 


. CH2CH3 


2-pyrimidyl 




2 -methyl - 1 - imidazolyl 


119 


CH2CH3 


2 -pyrimidyl 




5 -me thyl - 1 - imidazolyl 


120 


CH2CH3 


, 2-pyrimidyl 


; 2- 


-methylsul f ony 1 - 1 - imidazolyl 


121 


CH2CH3 ' 


5 -pyrimidyl 




2 - ( aminosul f onyl ) phenyl 


122 


CH2CH3 


5 -pyrimidyl 


2- 


- {methylaminosulf onyl j phenyl 


123 


CH2CH3 


5 -pyr imi dy 1 




1-pyrrolidinocarbonyl 


124 


CH2GH3 


5 -pyrimidyl 




2- (methylsulf onyl) phenyl 


125 


CH2CH3 • 


5 -pyrimidyl 




4-morpholino 


- 126 ■ 


CH2CH3 


5 -pyrimidyl 


2- 


(1' -CF3- tetrazol -2 -yl) phenyl 


127 


CH2CH3 


. 5 -pyrimidyl 




4 -^morpholinocarbonyl 


128, 


CH2CH3 


5 -pyrimidyl 




2-methyi-l-imidazolyl 


129 


CH2CH3 


5 -pyrimidyl 




5 -methyl - 1 - imidazolyl 


130 


CH2CH3 . 


5 -pyrimidyl 


• 2 -methylsulf onyl -1 - imidazolyl 


131 


CH2CH3 . 


2 -CI -phenyl 




2 - { aminosul f onyl ) phenyl 


132 


GH2CH3 


2 -CI -phenyl 


2- 


- (methylamxhosulf onyl ) phenyl' 


133 


CH2CH3 


2 -CI -phenyl 




1-pyrrolidinocarbonyl 


134 


- CH2CH3 


2 -Gl -phenyl , 




2- (methylsulf onyl) phenyl 


135 


CH2CH3 


2 -CI -phenyl . 




4 -morpho lino 


• 136 


CH2CH3. 


2-Clrphenyl 


2- 


(1 ' -CF3 -tetrazol -2 -yl) phenyl 


137 


CH2CH3 


2 -CI -phenyl 




4 -morpho 1 inocarbonyl 


138 


CH2CH3 


2 -CI -phenyl. 




2 -methyl - 1 - imidazolyl 


139 


CH2CH3 


2 -CI -phenyl 




5 -methyl - 1 - imidazolyl 


140 


CH2CH3 


^2-Cl-phenyl . 


2- 


■methylsulf onyl-1 -imidazolyl 


141 


CH2CH3 • 


2 -F- phenyl 




2- (aminosulf onyl) phenyl 


142 


CH2CH3 


2-F-phenyl 


2- 


(methylaminosulf onyl ) phenyl 
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1 A'\ 




2 -F -'olienvl 




1-pyrrolidinocarbonyl 


1 AA 




2 - F - nhenv 1 




2- ( me thylsulfonyl) phenyl 


1 A^ 




2— F-TDhenvl 




4-morpholino 


146 


CH2CH3 


2 -F -phenyl 


2- 


( 1 ' -CF3 - t etrazol -2 -yl ) phenyl 






2-F-phenyl 




4-morpholinocarbohyl . 


148 


CHoCH-* 


2 -F -phenyl 




2 -me thy 1 - 1 - imidazoly 1 


' "1 4Q 




2-F-Dhenvl 




• 5 -me thyl-1- imidazoly 1. 


1 c;n 


PHnPH-a 


2 - F -phenyl , 


2- 


-methylsulfonyl-.l-imidazolyl 




PU«PH-, 


9 f^— 1 F— TiVipnvl 




2- (aminosulfonyl) phenyl" ■ 


1 CO 


PW^PHis 


0 - f^i F— Tihenvl 


2- 


- (methylaininoiulfonyl) phenyl 




PHoPHt 
\-,n2^-ri3 


9 6-diF-Dhenvl 




1-pyrrolidinocarbonyl 


. ±D^ - 


. PW'^PM-i 


9 fi— H T F— Tkhpnvl 




2- (methylsulfonyl) phenyl; 


ICC 


r'w-^pw-i 
1^112^113 


9 f^T F— nVi^Tlvl 




4-morpholino 


1 CC 


r'ur^PM-i 
^ un2Cn3 


9 — r^T F— r^Vi^nvl 


.2- 


(1 ' -CF3-tetrazol -2 -yl) phenyl 


1 c*? 


. PM'iPMn 

v^n2^"3 


9 Hi F— riHenvl 




'4-morpholinocarbonyl 


ICQ 


r'u^^pw-i 
V- 112^—^13 


9 Ht F— ■n'henvl 




2 -me t hy 1 - 1 - imida z o ly 1 




Ln2Crl3 


9 ^^ — H T F— ■oH(3Tl\7l 




- 5-inethyl-l-iinidazolyl 




— — ^ U « /^M ~ 

.-A.t-n2kW3.. 


0 : — H -1 -F — r?» Vi (37^ V-1 — 


— 2- 


-me thylsul f onyl - 1 - imidazolyl 


161/ 


CF3 


pneny X 




9 - r;^mi hosiilf onvl j Tohenvl • 


loz , 


CF3 


y«V» i— i-r-i-^ y 1 

piieiiyx' 


2- 


- {methylaminosulf onyl) phenyl 




CF3 


- pilclijr X 




1-pyrrolidinocarbonyl 


154 




pxicxi^x 




2- (methvlsulf onyl) phenyl" 


1 zr c 
lob 


CF3 


piicxijr X 




4-morphplin6 


lob. 


P*T?-* 
CF3 


j^iiciljr X 


2- 


( 1 ' -GF3 - tetrazol ^2 -yl ) phenyl 


. . Id / 


t,F3 . 


- ' . ^lltSAJ.jf X 




4-morpholinocarbbnyl' 


loo 


PT7-* 


^ . - , ^lldlj^ X 




.2 -methyl -1-imidazolyl 


loy 


• , , ^-i* 3 


^XltSiiJf X ' 




5 ^methyl -1- imidazolyl , v 


lyu 


PIT-* . 


r^H^nvl ■ 


2- 


- me t hy 1 s u 1 f onyl - 1 - imi da z o ly 1 


171 


CF3 . 


z —pyx xay X , 




2 - (amino sul f onyl ) phenyl 


- 1 "7*5 
X / 4» 


3 


9 — •nvr* "i Hvl 


2- 


- (methylaminosulfonyl) phenyl 


J- ' , 


PPt 

L.r 3 


9 — 'nvri'idvl 




l-pyrrolidinocarbohyl 


1 7il 




9— nvridvl 




2- (methylsulf pnyD.phenyl 


1 7C 




2— nvridvl ' 




.4-morpholino 


( , X / D 




2-Dvridvl 


2- 


(1 '-GF3-t etrazol -2 -yllphenyl 


177 




2-Dvridvl 




4-morpholiriocarbonyl 


178 


CFi ' 


2-Pvridyl 




. 2 -methyl -Iriinidazolyl ' 


1 7Q 




2 -Dvr idvl 




\ , ^.5 -methyl- l-imicaazolyl^^ 


J J. O v 


PVo 


2-Dvridvl 


2 


-methylsulf onyl-i-imidazoiyl- 




PPi 
3 


J t'jr X xv-i_y X 




2 - "(aminosulfonyl ) phenyl 


182 




3-pyridyl 


2 


- (methylaminoisulf onyl ) phenyl 


183 


CF3 , 


3-pyridyl 




. l-pyrrolidinocarbohyl 


184 


' :CF3 


3-pyridyl 




2- (methylsulf onyl) phenyl 


185 


CF3 


^ 3-pyridyl 




4-morpholin6' ' 


186 


GF3 


3-pyridyl 


2- 


• (1 ' .-GF3 -t etrazol -2 -yl ) phenyl 


187 


CF3 


3 -pyridyl 




4-morpholinocarbonyl 


\ . ' 188 


CF3 


. 3-pyridyl 




2 -methyl - 1 -imidazolyl 


189 


\ CF3 


3-pyridyl 




' 5-methyl-l-imidazolyi 


190. 


CF3. 


3-pyridyl . 


2 


-me thy Isul f onyl - 1 - imidazo lyl" 
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191 


CF3 


2 


-pyr imidyl 




2- (aminosulfonyl ) phenyl ' 


192 


■ CF3 


2 


-pyrimidyl 


2 


- (methylaminosulfonyl) phenyl 


. 193 


CF3 


2 


-pyrimidyl 




1 -pyrrol idinocarbonyl 


194 


CF3 


2 


-pyrimidyl 




2- (methylsulf onyl ) phenyl ^ 




CF3 — 




-pyiiiuiJvl 




4 -morpho 1 ino 


196 


CF3 


2 


-pyrimidyl 


. 2- 


- (1' -CF3-tetrazol-2-yl)phenyl 


197 


CF3 


2 


-pyrimidyl 




4-morpholinocarbonyl 


198 


CF3 


2 


-pyrimidyl 




2 -me t hy 1 - 1 - imi da z 0 ly 1 


199 


GF3 


2 


-pyrimidyl 




5 -methyl - 1 - imidazoly 1 


200 


CF3 


2 


-pyrimidyl • 


2 


-me thylsulf onyl - 1 - imidazolyl 


201 


.CF3 . 


: 5' 


-pyrimidyl 




2 - ( aminosul f dny 1 ) phenyl 


202 


CF3 


" ..5- 


■^pyrimidyl 


2 


- (methylaminosulfonyl) phenyl 


203^ 


CF3 


• 5- 


-pyrimidyl 




1 -pyrrol idinbcarbonyl 


204 


CF3 


5- 


-pyrimidyl 




.2- (methylsulf onyl) phenyl 


205 • 


CF3 


5 -pyr imidyl 


- 


4-morpholino 


206 


'CF3 


5- 


-pyrimidyl 


2- 


- ( 1 ' -CF3 - tetrazol-2 -yl ) phenyl 


207 


CF3 


5- 


-pyrimiidyl 




4-morpholinocarbonyl 


■ 208 


CF3 . 


5- 


-pyrimidyl 




2 -methyl -1-imidazolyI 


209- 


CF3 


5- 


-pyrimidyl 




5 -me thyl - 1 - imida zoly 1 


210 


CF3 


5- 


-pyrimidyl 


2- 


-methylsul f onyl - 1 - imidazolyl 


211 


CF3 


2- 


-CI -phenyl 




2 - ( aminosul f onyl ).phenyl 


212 


CF3 


2- 


-CI -phenyl 


, 2- 


- (methylaminosulfonyl )phenyl 


213 


CF3 


2- 


-CI -phenyl 




1 -py^rrolidihocarbonyl 


214 


CF3 


' 2- 


-CI -phenyl. 




2- (methylsulf onyl ) phenyl 


215 


CF3 


2- 


•Cl.-phenyl. 




4-morpholino . 


216 


CF3. 


2- 


■CI -phenyl 


2- 


( 1 ' -CF3 - t etrazol -2 -yl ) phenyl 


217 


CF3 


2- 


•CI -phenyl 




4-morpholinocarbonyl 


218 


CF3 


•2- 


•CI -phenyl 




2 -methyl - 1 - imidazolyl 


219 


'CF3 . 


2- 


CI -phenyl 




5 -me thy 1 - 1 - imidazolyl 


.220 


CF3 


'2- 


CI -phenyl 


2- 


■methylsul f ony 1 - 1 - imidazolyl 


■221 


CF3 


2 


-F -phenyl , 




2- (aminpsulf onyl) phenyl 


222 


CF3 


2 


-F-phenyl ' 


2- 


- (methylaminosulfonyl) phenyl 


223 


GF3 


2 


-F-phenyl 




1 -pyrrol idinocarbonyl 


224 


CF3 


2 


-F-phenyl' 




2- (methylsulf onyl ) phenyl 


225 


CF3 


2- 


-F-phenyl 




4-morpholin6 


226 


CF3 


2- 


-F-phenyl 


2- 


( 1 ' -CF3-.tetra2ol-2-yl ) phenyl 


227 


CF3 


i- 


-F-phenyl 




4-morpholinocarbonyl 


228 


CF3 


2- 


-F -phenyl 




.2 -methyl -1 -imidazolyl 


229 


CF3 


2- 


-F-phenyl 




5 -methyl - 1 -imidazolyl 


230 


CF'3 


2- 


-F-phenyl 


2- 


■methylsulf onyl- 1- imidazolyl 


231 


CF3 


2,6- 


-diF-phenyl 




2- (aminosulfonyl) phenyl 


232 . 


CF3 


2,6- 


-diF-phenyl 


2- 


(methylaminosulf onyl ) phenyl 


233 


CF3 ■ 


2 , 6- 


-diF-phenyl 




1 -pyrrol idinocarbonyl 


234 


CF3 


2,6- 


-diF-phenyl 




2- (methylsulfonyl) phenyl 


235 


. CF3 


2,6- 


-diF-^phenyl 




4-morpholino 


236 


CF3 


2 , 6- 


-diF-phenyl 


2- 


( 1 ' -CF3 - t etrazol -2 -yl ) phenyl 


237 


CF3 


2,6- 


-diF-phenyl 




4-morpholinocarbonyl 


238 


CF3 


2,6- 


■diF-phenyl 




_ 2 -methyl -1 -imidazolyl 
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239 


CF3 


Z , o-uir -pnenyx 


c:_Tnot*hvl -l-imiciazolvl 


240 


/-ITT' _ 

CF 3 


, p-ulr -pnenyj- 


9-Tnfat-hvl cjulf onvl-l-iiriidazolvl 


241. 


SCH3 


, . phenyl 






^ 0^113 




2- (methylaminosulf onyDphenyl 


243 ^ 


SCH3 


phenyl 


1-pyrrolidinocarbonyl 


244 


, SCH3 


phenyl - 


; 2- (luethylsulf onyD phenyl ' . ■ 


245 


SCH3 


• phenyl 


4-mqrpholino 


246 


..SCH3' 


, phenyl ' 


2 - ( 1 ' -CF3 - tetrazol-2 -yl ) phenyl 


247: 


. SCH3 


phenyl 


■ 4rmo±pholinocarbonyl 


248' 


SCH3 


phenyl 


' 2-methyl-l-iinidaz61yl ' 


249 ; 


SGH3 


phenyl; 


' 5 -methyl -1-ixhidazolyl 


'250 


, SCH3 


phenyl 


2 -methyl STilfonyl - 1 - imidazplyl 



251 
252. 
253 ' 
254 
255 



F5r-2-5:6^ 

257 
. / 258 
^ 259 . 



SCH3 
SCH3 . 
SCH3. 
SCH3 
SCH3 
"SGH3^ 
SCH3 
SCH3 
SCH3 



' 2-pyridyl 
2-pyridyl 
"2-pyridyl 
2-pyridyl 



.2-pyridyl. . 
• 2-pyridyi 
2-pyridyl \ 



. 2- (methylaminosulfonyl ) phenyl ■ 
l-pyrrolidihocarbonyl • . 
2- (methylsulfonyl ) phenyl 
4-morpholino 
-2;^i:;r^CE3;:^t3^ 

4 -iriprphblinocarbohyl 
. 2-methyl-l-imidazolyl 
•5-m'ethyi-l-imidazolyl 
2 -me thy 1 s u 1 f ony 1 - 1 - imidaz o ly 1 



261 


SGH3 


3-pyridyl 


2- (aminosulfpnyl ) phenyl 


262 . 


■ SCH3 ' 


- 3 -pyridyl . 


2- (methylaminosulfonyl) phenyl 


. 263 


SCH3 ' 


3-pyridyl 


. 1-pyrrolidinocarbonyl 


264 


SCH3 


I 3-pyridyl . 


, 2- (methylsulfonyl*)phenyl * 


' 265 


SGH3 


3-pyridyl ; 


. 4-morpholino 


266 


.SGH3 


3-pyridyl . 


2 - ( 1 ' -GF3 - t e trazpl -2 -yl ) phenyl 


. ,267 


SGH3 


' 3 -pyridyl 


4 -morpholinocarbonyl 


\ 268 


SCH3 


3 ^pyridyl 


. 2-methyl-l-imidazolyl 


•269 


SCH3' 


3-pyridyl 


5-methyl-l-imidazolyi 


270 


SCH3 


■3-pyridyl 


■ 2-methylsulfonyl-l-imidazolYl ' 



271 SCH3 : 2-pyrimiclyl 

272 . SGH3' 2-pyrimidyl 

273 SGH3 2-pyrimidyl 

274 SGH3 2.-pyrimidyl , 

275 . ' SGH3 2-pyrimidyl 

276 . SGH3 2-pyrimidyl- . 

277 SCH3 2-pyrimidyl 

278 SGH3 ■ . 2-pyrimidyi 
279. SCH3 2-pyrimidyl 

280 SCH3 2-^pyfimidyl 

281 .-SCH3 5-pyrimidyl 

282 SGH3 ,5 -pyr imidyl 

283 'SGH3 \5-pyrimidyl 

284 SCH3 5-pyrimidyi 

285 SGH3 * 5-pyrimidyl 

286 SGH3; ' 5-pyrimidyl 



2- (methylaminosulfonyl) phenyl 

1- pyrroiidinocarbonyl ; 

, 2- (methylsulf pnyl ) p . ' ^ 

, 4-morpholino.. . .. 
2- (1 ' -CF3 -tetrazol-2 -yl) phenyl 

4 - morpholinocarbonyl ; 

2- methyl-l-imidazolyl 

5- methyl-l-imidazolyi 
2-methylsul'fonyl-l-imidazolyl 

2- (aminosulf ony 1) phenyl 
2- (methylaminosulf onyDphenyl 
1 -pyrrolidinocarbonyl 
' " 2- (methylsiilf onyDphenyl 

4-morpholino , 
2 - (1' -CF3-te.trazol-2-yl)phenyl 



338 



wo 98/28269 



PCT/US97/22895 



287 


SCH3 


5-pyriinidyl 




4 -morpholinocarbonyl 


288. 


SCH3 


5-pyriinidyl 




2 -me t hy 1 - 1 - imi da z 0 ly 1 


289 


SCH3 : 


5-pyriinidyl 




5 -methyl- l-imidazolyl 


290 


SCH3 


5-pyriinidyl 


2 


- me t hy 1 s u 1 f ony 1 - 1 - imi da z 0 ly T 


2#ir- 


. SCH3. 






2 - { aminosulf onyl ) phenyl 


292 


SCH3 


2 -CI -phenyl 


2 


- (methylaminosulfonyl) phenyl 


293 


SCH3 • 


2 -CI -phenyl 




1 -py^^o 1 i dinocarbony 1 


294 


SCH3 


2 -CI -phenyl 




2- (methylsulf onyl ) phenyl 


' 295 


SCH3 


2 -CI -phenyl 




4-morpholinp c 


296 


SCH3 . 


2 -CI -phenyl 


2- 


- (1 '*-CF3-tet:ra2ol-2-ylj phenyl 


297. 


SCH3 


2 -CI -phenyl 




. 4 -morpholinocarbonyl 


298 


SCH3 


2 -CI -phenyl 




2 -me thy 1 - 1 - imidaz oly 1 


299 


SCH3 . 


2 -CI -phenyl 




5 -me thyl - 1 - imidazolyl 


300 


SGH3 


2 -CI -phenyl 


2 


-methylsulf onyl -l-imidazolyl 


301 


SCH3 


• 2-E-phenyl . 




2- ( aminosulf onyl) phenyl 


302 


SCH3 V 


2-F-phenyl 


2, 


- (methylaminosulfonyl) phenyl 


303^ 


. SCH3 ^ 


, 2 -:F -phenyl 




1 -pyrrol idinocarbonyl 


304 


SCH3.^ 


2-F-phenyl 




2- (methylsulf onyl) phenyl 


305 


, SCH3 


^ 2-F-phenyl 




*4^morpholino . 


3 06 . 


' SCH3 


• 2-F-phenyl 


2- 


(1 ' -CF3-tetraz61-2-yi) phenyl 


307 


SCH3' 


2-F-phenyl/ 




' 4 -morpholinocarbonyl 


308 


.SCH3 ^' 


2-F-phenyl 




2 -me thy 1 - 1 -imidazolyl 


309 


SCH3 : 


2 -F-phenyl 




5 -me thy 1 - 1 - imidazoiy 1 


310 


■ SCH3 


2-F-phenyl 


2- 


-methylsulf onyl.-l-^imidazoiyl^ 


■ 311 . 


■ SGH3 


2 , 6-diF-phenyl 




- 2 - ( aminosulf onyl ) phenyl - 


.312 


SCH3 


2 ,6 -diF-pheny 1 


2- 


- (methylamihosulf oriyDpheihyl ^ 


313 


SCH3 


2 , 6 -diF-pheny 1 




1 -pyrrol idinocarbonyl 


314 


SCH3 


2 , 6 -diF-pheny 1 




2- (methylsulf onyl )phenyl - 


315 


SCH3 


2 ,6 -diF-pheny 1 




4 -morpho 1 inb ' ' 


.316 


SCH3 


2, 6 -diF -phenyl 


2- 


tl ':-CF3-Ttetrazol-2-yl)phenyl 


• 317 


'SCH3 


2 , 6 -diF-pheny 1 




4^morpriolinocarbonyl - 


318 


/SCH3 


2, 6--diF-phenyl" 




2 -methyl - 1 - imidazolyl 


319 . * 


SCH3 


2, 6-diF-phenyl - 




5 -me thy 1 - 1 - imidazoiy 1 


320 


SCH3 


2^, 6-diF-phenyl ' 


2- 


■me thy Isul f onyl - 1 - imidaz 0 lyl - 


321 


SpCH3 • 


phenyl 




2- (aminosulf onyl) phenyl 


• 322 


,.S.0CH3 


phenyl . 


2- 


■ (methylaminosulf onyl ) phenyl 


323 


. SOCH3 


phenyl . 




1-pyrrolidinocarbonyl 


324 


SOCH3 


phenyl 




2-.(methylsulf onyl) phenyl 


325 


SOCH3 


phenyl^ 




4 -morpho lino 


326 


SOCH3 


. phenyl 


2- 


( 1 ' -CF3 - t etrazol -2 -yl ) phenyl ' 


327 


SOCH3 


phenyl 




4 -morpholinocarbonyl 


328 


SOCH3 


phenyl 




2 -methyl -l-imidazblyl 


329 : 


SOCH3 


phenyl 




5 -methyl - 1 - imidazolyl 


330 


SOCH3 


, phenyl 


2- 


methylsul f onyl - 1 - imidazolyl 


331 


SOCH3 


2-pyridyl 




2- (aminosulf onyl) phenyl 


332^ 


SOCH3 


2-pyridyl 


2- 


(methylaminosulf onyl) phenyl 


333 


SPCH3 


2-pyrrdyl 




. 1-pyrrolidinocarbonyl 


334 


SOCH3 , 


2-pyridyl. . 




2- (methylsulf onyl) phenyl , 
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335 
336 
337 
338 

339. 



351 

353 

.354 
355 : 
356 
357 
.358 
359 
360 



sgcH3. 
SOCH3 
SPCH3 
.SOCH3 
SOCH3 



2-pyridyl. 4-morpholino , 

2-pyridyl.. 2- (1' -CF3-tetra2ol-2-yl)phenyl 
2-pyridyr 4-inorpholinoGarbonyl 

2-pyridyl ^ : 2-methyl-l-imidazolyl 
2-pyridyl- Sr^methyl-l^imidazolyl ; - 



341 


.SOCH3 . 


3:-pyridyl . 


- . 2- (aminosulfonyl) phenyl 


342 


SpGH3. 


3-pyridyl 


2- (methylaminbsulf onyl ) phenyl* 


343 


SOGH3 


3-pyridyl 


1-pyrroiidinocarbonyl ■ " 


344 


' S0CH3^ ■ 


. 3-pyridyl 


- . ■ 2 - .(methylsulf onyllphenyl 


345 V 


SOGH3 


. .3-pyridyl ; 


t 4-morpholirio . , ■ . 


346 . 


SOCH3'. 


3-pyridyl J'^ 


. 2 I/, -GF3 - te t razol -2 -y 1 ) phenyl 


347 


S0CH3\. 


3 -pyr idyl : - 


.4 -morpholinocarbonyl 


348 


SOCH3 


-l-pyridyl, 


2Vme thy 1 - 1 - imidaz olyl 


349 y 


: SOGH3 


'3-pyridyl 


S-methyl-,l-imidazolyl ' . 


350. 


. SOGH3 . „ 


3-pyridyl 


\2 -methylsulf onyl - i- imidazolyl. 



SOGH3. 

iSPCH3--r 

S0GH3 [: 

SOGH3,. 
SOCH3 • 

S0CH3 : 
SOCH3.. 
SPGH3 
SOGH3. 
-SPCH3 



2-pyrimidyr 
2-pyrimidyl 

, 2-pyriinidyl" 
■ '2 -pyr imidy 1 
2-pyriinidyi 
2-pyrimidyl ; 

r 2-pyrimidyl. 
2-pyrimidyl' 



361 7 SPGH3 ;.5-pyrimidyl 

362 :SpGH3 Srpyrimidyi 

363 SQCH3 ; 5 -pyr imidy 1 
364. . SOCH3;.; 5-pyrimidyl 
365 SOGH3 . . . 5 -pyr imidy 1 
366. SOGH3 r 5-pyrimidyl 

367 SOCHs ,-' 5-pyrimidyl 

368 ^S0GH3 . . 5-pyrimidyl 

369 SOGH3; V ' 5 -pyr imidyi . 
J370 ^ ; SOGH3 • , 5-pyrimidyl 



^rpy^rAiJ^i^^ 

" "' ' i-"pyr^51idih6carb6^^^^ 
' 2- (methylsulf qnyl ) phenyl' 
\; - V 4-morphblino 
2- (1 ' -CF3.-tetrazol-2-yl)phehyl 
; 4 -mprpholinocafbony 1 
2 -methyl- 1-imidazolyl - 
/ 5-methyl-l-imida2olyl 
2 -me thylsulfonyl - 1 - imidazoly 1 

'2- (aminosulfonyl) phenyl 
2 - (methylaminpsulf onyl ) phenyl 

1- rpyrrolidiripcarbbnyl . 
.2 -(methylsulf onyl ) phenyl V 

: ;/4-morpholino « 
2 - ( 1 ' -CF3 - tetrazol -2 -yl ) phenyl 
..4-morpholinocarboriyl\.^ 

2 - me thy 1- 1- imidazoly 1 
. 5 -me thy 1 -1 - imidazoly 1 

.2-methylsulfonyl-l-imidazolyl 



371 . SOCH3 ^ 2 tCI -phenyl, 

372 SOGH3 2-Cl-phenyl 

373 , SOGH3 , • ,2-Gl-phenyl 

374 . SOGH3 " 2-Gl-phenyi 

375 .SOGH3 2 -Gl -phenyl 

376 'SOGH3 . 2-Gl-phenyl 

377 SOGH3: ■ .2-Cl-phenyl 

378 SOGH3 2-Gl-phenyl 

379 .V SOGH3' 2-Cl-phenyl 

380 ■SOCH3 • ■ ' 2 -Gl - phenyl 



2- (aminosulfonyl) phenyl 

2 - . ( me thy laminosul f ony I ) phenyl . 
1-pyrrolidinocarbo'nyl ■ 
2- (methylsulfonyl) phenyl 
4-morpholino 
2- CI' -GF3^tetra2ol-2-yl) phenyl 
. ^ 4-morpholinocarbonyl 
2 -methyl - 1 - imidazoly 1 
5 -me thyl -1- imidazoly 1 
2 -me thylsul f onyl- 1 - imidazolyl 



381. 
382 



SOGH3 
SOGH3 



2-F-phenyl 2- (aminosulfonyl) phenyl . 

2-F-phenyl 2- (methylaminosulf onyl) phenyl 
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383 ; SOCH3 . 2-F-phenyl 1-pyrrolidinocarbonyl 

384 . SOCH3 2-F-phenyl . 2- (methylsulf onyL) phenyl 
.385 SOCH3' [ , 2-F-phenyl 4-morpholino 

386/ SOCH3 2-F-phenyl 2 - ( 1 - -CF3 - tetrazol -2 -yl ) phenyl 

-^B^Z S QCH3 2 - F " phenyl : 4-morpliolinoGarbonyl 

388 SOCH3 . 2-F-phenyl 2 -methyl- 1-imidazolyl 

389 iS0CH3 ; 2'-F-phenyl ' S-methyl-l-imidazplyl 

390 S0CH3- . 2-F-phenyl 2 -methylsulf onyl-l-imidazolyl 



391 • SOCH3 2 , 6-diF-phenyl 2- {aminosulfonyDphenyl 

392 SOCH3 2; 6-diF-phenyl. 2- (methylaminosulfonyDphenyl 

393 SOCH3 ,2, 6-diF-phenyl I-pyrrolidinocarbonyl 

394 * SOCH3 2, 6-diF-phenyl 2- (methylsulf onyl) phenyl 
. 395 SOCH3 2,;6-diF-phenyl 4-morpholino 

396 'SOCH3 2,;6-diF-f3henyl 2- (1 '-eF3-tetrazol-2-yl) phenyl 

. 397 SOCH3 2 , 6-diF-phenyl 4-morphplinocarbonyl 

398 SOCH3 ' 2, 6-diF-phenyl 2 -methyl ^1-imidazolyl 

399 : SOCH3 2, 6-diF-phenyl 5 -methyl -1-imidazolyl ; 

- 400 SOCH3 2, 6-diF-phenyl 2-methyrsulfonyl-l-imidazolyl 

401 S02CH3^ phenyl 2- (aminosulf onyl ) phenyl 

402 SO2CH3 phenyl 2- (methylaminosulf onyl) phenyl 
403. SO2CH3 phenyr . 1 -pyrrol idinocariDonyl 

404 SP2CH3 phenyl 2- (methylsulf onyl ) phenyl 

405 SO2CH3 phenyl' 4-morpholino 

406 S62CH3 ' phenyl 2- (1 '-CF3-tetrazor-2-yl) phenyl 

407 SO2CH3 phenyl' ^ ■ ,4-morpholinocarbonyl 

408 ^ SO2CH3 . phenyl, ' 2 -methyl -1-imidazolyl 

409 ' SO2CH3 phenyl 5 -methyl -1-imidazblyl 

410 SO2CH3 . • phenyl ' 2-methylsulf onyl-l-imidazolyl- 

411 ,S02CH3 : 2-pyridyl ' 2- (aminosulf onyl) phenyl 

412 SO2CH3 . 2-pyridyl 2- (me thylaminosulf onyl ) phenyl 

413 SO2CH3 2-pyridyl l-pyrrolidinocarbpnyl 

414 SO2CH3 2-pyridyl \ . 2- (methylsulf onyl ) phenyl 

415 SO2CH3 2-pyridyl 4-morpholiho 

416 ■SO2CH3 2'-pyridyl' 2- (1 ' -CF3 -tetrazol -2-yl) phenyl 

417 SO2CH3 2-pyridyl \ '■■ 4-morpholinocarbonyl*. 

418 SO2CH3 2-pyridyl . 2 -methyl -1-imidazolyl 

419 SO2CH3 2-pyridyl 5rmethyl-l-imidazolyl 

420 SO2CH3. 2-pyridyl . 2 -methylsulf onyl -1-imidazolyl 

421 SO2CH3 3-pyridyl 2- (aminosulf onyl) phenyl 

422 SO2CH3 3-pyridyl ; 2 - (methy laminosulf onyl) phenyl ' 

423 SO2CH3 3-pyridyl * 1-pyrrolidinocarbonyi 

424 ■ . SO2CH3 3 -pyridyl * 2 - (methylsulf onyl ) phenyl 
425- SO2CH3 3-pyridyl ' 4-mo'rpholino 

426 SO2CH3 3-pyridyl \ 2- (1 ' -CF3-tetrazol-2-yl)phenyl 

427 SO2CH3 .3-pyridyl 4-morpholinocarbonyl 

428 ; SO2CH3 3-pyridyl 2 -methyl- 1-imidazolyl 

429 SO2CH3 '3-pyridyl - 5 -methyl rl-imidazolyl 

430 SO2CH3 3-pyridyl 2-methylsulf onyl-l-imidazolyl 
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. . ■ 431 


SO2CH3 


2-pyrimidyl ■ 




2- (aminosulf ony 1) phenyl 


432 


SO2CH3 


S-rpyrimidyl . 


2- 


■ (methylaminosulf onyD'phenyl 


\ ■ ■ 433. . 


SO2CH3 


' 2-pyriini.dyl 




^ l-pyrrblidinocarbonyl ^ 


" . ^ 434, , 


: SO2CH3 ■ 


2-pyrimidyl 




2- (methylsulfbnyl) phenyl 


435 


SO2CH3 


2-pyriiiiidyl 




\' ■ 4-morpholino 


„ - 436 


.SO2CH3 . 


2 -pyr imidyl 


2- 


( 1 ' -CF3 - tetrazol -2-yl ) phenyl 


'\ . . ' 437\ 


SO2CH3 ^ 


2-pyrimidyl 




' 4-morpholinocarbonyl 


438 


' SO2CH3 ■ 


2-pyrimidyl 




... 2-methyl-l-imida2olyl. 


^ 439 


'SO2CH3 


2-pyrimidyl 




5-methyl-l-imidazolyl . 


,:440> 


SO2GH3 


'2-pyrimidyl 


2 ^-me thy 1 siil f ony 1 - 1 - imidaz 0 ly 1 


: ■ 441 


. S02,CH3 


5 -pyr imidyl 




2- (aminosulfonyl) phenyl 


442 


SO2CH3 


S-pyrimidyl* 


2- 


- (methylaminpsulf onyi) phenyl 


* 443 • 


SG2CH3 


/ ^ 5 -pyr imidyl 




l-pyrrblidinocarbonyl 


. 444 


' ^ SO2CH3 • 


* 5» -pyr imidyl 




2- (methylsulfonyl.) phenyl ■ 


445 ' 


Sp2eH3 


5 -pyr imidyl 




' . ' • 4-morphplino ^ 


446 


, .SO2CH3 


5 -pyr imidyl . 


2- 


(1 ' -CF3- tetrazol -2/-yl) phenyl 


. • 447. 


• SO2CH3 


5 -pyr imidyl 




4-morpholinocarbpnyl 




^S02CH3,^, 


^ .5 -pyrliiddyl^^^ 




^2:r;methyl4^ 


" ■ ; ' 449 / 


•SP2CH3 


. 5 -pyr imidyl 




5 -methyl - i- imidazplyl 


^ ' • 450 


: 502^3. 


. 5 -pyr imidyl* ' 


2- 


■methylsulf onyl - 1 ^ imidazolyl 


' 451 


S02'CH3 


' 2 -CI -phenyl . 




2- (aminosulf onyl ) phenyl . 


: 452 


^ SO2GH3 ^ 


'2 -CI -phenyl 


2;- 


- (methylaminosulf onyl ) phenyl 


453 


SO2CH3 


2 -CI -phenyl 




1-pyrrolidinocarbonyl' 


. ; ;/ ' ' 454 


- SO2CH3 


2 -CI -phenyl 




2 - . ( met hy i sul f onyl.) phenyl - 


- 455 . 


. SO2CH3 


' 2 -Gl -phenyl 




^ '^-morpholino. 


456 


S02CH3^ 


^■2-Cl -phenyl 


2- 


( 1 ' -CF3- tetrazol-2-yl j phenyl 


457 


, SO2CH3' 


2 -CI -phenyl 




• 4^morpholinocarbpnyl 


. ^. ' 458 


SO2CH3,. 


2-Cl-phehyl ! 




2 -methyl - 1 - imidazolyl • 


^ '459 


SO2CH3 . 


- 2 -CI -phenyl 




S-met-hyl-l-imidazolyl " . 


460 


SO2CH3 


2 -CI -phenyl . 


- 2-methylsulfonyl-l-imida2olyl 


461 


SO2CH3 


2-F-phenyl ^ 




2- (aminosulf onyl ) phenyl 


. 462. 


SO2CH3 


2 -F -phenyl.' 


2- 


- (methylaminosulf onyl ) phenyl 


463 


SP2CH3 


2-F-phenyl 




1 rpyr ro 1 idinocarbony 1 


464;. 


SO2CH3 


2-F-phenyl 




• 2r (methylsiilf onyl ) phenyl 


465 ■ 


. SO2CH3 


2 -F -phenyl . 




- 4-morpholino 


466 


SO2CH3 


■ . -2 -ELrphenyl 


2- 


(1.; -CF3 -tetrazol -2 -yljp^hen^^ 


- ... 467 : 


SO2GH3 
SO2CH3 


2-F-phenyl > ■ 




4-morpholinocarbonyl 


468 


: 2-F-phenyl 




^ ''2-methyl-l-imidazolyl 


469 


SO2CH3 


2 -F -phenyl 




5 -methyl -1-imidazplyl ■ 


4 / U 


bU2v-ri3 


2-F-phenyl 


"2- 


-methyl sul f ony 1 - 1 - imidazolyl 


471 


SO2CH3 


2 , 6-diF-phenyl 




2- (aminosulf onyl) phenyl . ^ 


472 


SO2GH3 


;2 , 6-diF-phenyl 


2- 


-(methylaminosulf onyl) phenyl 


473 


SO2GH3 


\ 2, 6-diF-phenyl 




. 1-pyrrolidinocarbonyl' 


474 


SO2CH3 


2, 6-diF-phenyl 




2- ( me t hy 1 sul f onyl) phenyl 


475 


SO2CH3 


2 ,-6-diF-phenyi 




4:-m6rpholino 


476 


Sd2GH3- 


2, 6-diF-phenyl 2- 


( i / r CF 3 - 1 e t f a z 0 1 - 2 -y 1 ) phenyl 


477 


SO2CH3 • 


2, 6-diF-phenyl 




' 4-morpholin6carbonyl 


. 478 


S02GH3- 


'2, .6-diF-phenyl 




2 -methyl - 1 - imidazolyl 



342 



wo 98/28269 



PCTAUS97/22895 



479 


SO2CH3 


2,6 


-diF-phenyl 


5.-me thy 1 - 1 - imidazoly 1 


480 


SO2CH3 


•2,6 


-diF-phenyl 


2-methylsulf onyl-l-imidazolyl 


481 


CH2NH- 




. phenyl 


2- (aminosulf onyl) phenyl 




SO2CH3 




... 







CH2NH- 




phenyl 


2- (methylaminosulf onyl) phenyl 




SO2CH3 








483 


CH2NH- 




phenyl 


1 -pyrrolidinocarbonyl 




SO2CH3 








484 


CH2NH- 




phenyl ' ' 


2 (m'ethylsulf onyl ) phenyl 




SO2CH3 








485 


CH2NH- 




phenyl . 


4 -morpholino , 




SO2CH3 ' 








486 


CH2NH- 




phenyl 


2- (1' -CF3-tetrazol>2-yl)phenyl 




SO2CH3 








487- 


CH2NH- 


• 


phenyl. 


^ 4-morpholin6carbohyl 




S62CH3 








488 


CH2NH- 




phenyl 


2 -methyl -l-imidazolyl - 




•SO2CH3 








489 


■ CH2NH- 




phenyl 


5 -methyl -l-imidazolyl ' ' - 




SO2CH3 






490. 


. CH2NH- 




phenyl 


2 -methyl sul f pny 1 - 1 - imidazolyl' 




SO2CH3 








491 


CH2NH- . 




-pyridyl 


2^. (aminosulf onyl) phenyl 




SO2CH3 








492 . 


CH2NH- . 


2-pyridyl 


2 - (me thy 1 aminosulf onyl ) phenyl 




SO26H3 : 








493 


CH2NH- 


- 2 


-pyridyl 


1 -pyrrolidinocarbonyl 




SO2CH3 






494 


CHiNH- 


/ 2- 


-pyridyl 


2- (methylsulf onyl) phenyl 




SO2CH3 








495 


CH2NH- 


2- 


-pyridyl 


. 4-morphol^no■ 




SO2CH3 






' ' ' ■* ■ . ' ■ 


496 


CH2NH- 


2- 


-pyridyl 


2- (1 ' -CF3-tetra2ol -2 -yi) phenyl 




SO2CH3 






497 


GH2NH- ,, 


2- 


-pyridyi 


4 -morpholinocarbonyl 




SO2CH3 








498 


GH2NH- 


2- 


-pyridyl 


2 -me thy 1 - i - imidazoly 1 




SO2CH3. 








499 


CH2NH- ■ 


2- 


-pyridyl 


5 -methyl -l-imidazolyl 




SO2CH3 








500 


CH2NH- 


' , 2- 


•pyridyl 


2 -methy Isul f onyl - 1 - imidazolyl 




SO2CH3 








501 


GH2NH- 


3- 


-pyridyl 


2- (aminosulf onyl) phenyl 




SO2CH3 • 








502 


CH2ISIH- 


3" 


■pyridyl 


2- (methylaminosulf onyl) phenyl ' 




SO2CH3 








503 


CH2NH- 


3- 


pyridyl 


1 -pyrrol idinocarbonyl 




SO2CH3 
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504 


CH2NH- 


3-pyridyl, 


vuiecnyxsuitonyx y piieiiyx 


r* r\ e* 

505 


• SO2CH3 
' 'CH2NH- 


3-pyridyl 




.506 


SO2CH3 
CH2NH- . 


3-pyridyl 


2 - ( 1 ' -CF3 - te trazoi - 2 -y 1 ) phenyl 


507: 


SO2CH3 . 
CH2NH- - 


3;-pyridyl 


4-morpholinocarboriyl 


508 


oU2\-n.3 
^. CH2NH- 


3-pyridyl '. ' 


2-methyl-l-imida2olyl '. 


.509 


. SO2CH3 
CH2NH- 


3-pyridyl 


5 -me thy 1 ^ 1 - imida z oly 1 


510. 


SO2GH3 
CH2NH7. ■ 
Sb2CH3 . 


.3-pyridyl 


2 -me thyl sul f pny 1 1 - imidazoly 1 


511 


CH2NH- ' 
SO2CH3 


2-pyrimidyl' 


, 2 - ( aminosulf onyl) phenyl 



512 CH2NH- 

:;;ss::r;S02CH 
CH2NH- 



.2-pyrimidyl. . 2- (methylaminosulf onyl) phenyl 



■513 
■514 . ' 

515 

516 > 
517 

518 / 

519 , 

52-0^ 



SO2GH3 
CH2NH- 
.SO2CH3 
CH2NH- 
SO2CH3 
;CH2NH- 
SP2CH3 
CH2IOT- 
SO2CH3 
CH2NH- 
^'S02CH3 
CH2NH- 
SO2GH3 
CH2NH-' 
SO2CH3 



2 -pyrimidyl 

2-pyrimidyl 

2-pyrimidyl 

•2-pyrimidyl- 

2-pyrimidyl 

2-pyrimidyl 

'2-pyrimidyl 

,2 -pyrimidyl 



1- pyrrolidinocarbdnyl, ^ 
2 - (metHylsulf onyl ) phenyl 

J. . 4-morpholino 
; 2- (1' -CF3-tetrazol-2-yl)phenyl-« 
. 4-mqrpholinpcarbonyl - 

2 - iiae thy 1 -1 - imidazoly 1; " 
5-methyl-l-imidaz61yi . 

2 -methyl sul f onyl -1 - imidazoly 1 



521 

522- 

523 

524 

525 

526 

527 



. eH2NH- 
SO2CH3 
CH2NH- 
SO2CH3 
CH2NH- 
SO2CH3 
GH2NH- 
SO2CH3 
CH2NH- 
SO2GH3 
CH2NH- 
S62GH3 
CH2NH- 
SO2CH3 



5 -pyrimidyl ' 
.5 -pyrimidyl 
5 -pyrimidyl 
5-pyrimidyl". 
5-pyrimidyl ' 
5-pyrimidyl 
.5 -pyrimidyl 



. 2- (aminosulf onyl) phenyl ' 
.2- (methylaminosulf onyl ) phenyl 
1 -pyr r 6 1 idinocarbony 1 
.•2- (methylsulf onyl) phenyl 
4-morpholino' 
2- (1' -GF3-tetrazol-2-yl)phenyl 
4-morpholinocarbonyl 
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528 


CH2NH- 
SO2CH3 


5 


-pyrimidyl 


2 -methyl - 1 - imidazolyl 


529 


CH2NH- 
■ SO2CH3 


5 


-pyrimidyl 


5-methyl-l-imidazolyl 


530 


CH2NH- 


b 


-pyrimidyl 


2 -methylsul f onyl - 1 - imidazolyl 




SO2CH3 






531 


CH2NH- 
SO2CH3 


2 


-CI -phenyl 


2- (aminosulf onyl) phenyl 


532 


.CH2NH- 
SO2CH3 


2- 


-Cl -phenyl 


2- (me thylaminosulf onyl) phenyl 


533 


CH2NH- 


2- 


-CI -phenyl 


-pyrrol idinocarbonyl 




SO2CH3 






534, 


CH2NH- 
SO2CH3 


2- 


-Cl -phenyl 


2- (met hylsulf onyl) phenyl 


535 


CH2NH- - 
SO2CH3 


2- 


-Cl -phenyl 


4 -morpho 1 ino 


53.6 


CH2NH- 


. , 2- 


-Cl -phenyl . 


2- (1 ' -CF3-tetrazol-2-yl) phenyl 




SO2CH3 






537 


CH2NH- 
SO2CH3 


. 2- 


-Cl -phenyl 


4 -morpholinocarbonyl 


538 


CH2NH- 
SO2CH3 


' 2- 


■Cl -phenyl 


2 -methyl -l-imidazolyl 


539 


CH2NH- 
SO2CH3 


2- 


■Cl -phenyl 


5 -me thy 1 - 1 - imidazoly 1 


540 


CH2NH- 
SO2CH3 


2- 


Cl -phenyl ' 


2-methylsuif onyl-l-imidazolyl 


541- 


CH2NH- 


2 


-F -phenyl 


, 2- (aminosulf onyl) phenyl 




SO2CH3 






542 


CH2NH- 


2 


-F -phenyl 


2- (methylaminosulfonyl) phenyl 




SO2CH3 






543 


CH2NH- 
SO2CH3 '■ 


2- 


-F-phenyl 


1-pyrrolidinocarbpnyl^ *•* 


544 


CH2NH- \ 
SO2CH3 


. 2- 


-F -phenyl . . 


2 - (methylsulf onyl ) phenyl 


545 


CH2NH- 
SO2CH3 


2- 


-F-phenyl 


4 -morpho lino 


546 


CH2NH- 
SO2CH3 


2- 


-F-phenyl 


2 - (1 ' -CF3 - te trazol -2 -yl ) phenyl , 


547 


CH2NHr 
SO2CH3 


,2- 


-F-phenyl 


4 -morpho i inocar bony 1 


548 


CH2NH- 
SO2CH3 


2- 


■F-phenyl 


2 -me thy 1 - 1 - imida zoly 1 


549 


CH2NH- 
' SO2CH3 


2- 


■F-phenyl 


5 -methyl - 1 - imidazolyl 


550 . 


CH2NH- 


■ 2- 


•F-phenyl 


,2 -methylsulf onyl- 1-imidazolyl 




SO2CH3 






551 


CH2NH- 
SO2GH3 


2,6- 


diF -phenyl 


2- (aminosulf onyl) phenyl 
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552. 


CH2NH-- 
SO2CH3 


2 , 6-diF-phenyl 


2- 


- (methyiaminosulf onyl) phenyl 


553 


CH2NH- 
,S02CH3 


2 , 6 -diF -phenyl 




1 -pyrrol idinocarbonyl . 


554." 


, CH2NH" 
SO2CH3 


2, 6 -dip -phenyl 




,2- (methylsulf onyl) phenyl 


' 555 


; CH2NH- 
SO2CH3 


: 2, 6-diF-phenyl 




4-morpholino 




L.ri2J.Mrl — 

SP2CH3 








557 


. CH2NH- 
SO2CH3 


2, .6-diF-phenyl 




4 -morpholinocarbonyl 


■ 558 


CH2NHr 


2, 6-diF-phenyl 




2 -me t hy 1 - 1 - imida 2 0 ly 1 ' 




ijW2^'"3 






P illC UiljrXr J- XIILXU.CL ^ W J. J. 




(„n2Nn- 
SO2CH3 






-560 


CH2NH- 


2, 6-diF-phenyl 


2- 


•methylsulf onyl-l-imidazolyl 




:.^S02CH3,, 








. 561 


CI . 


. phenyl 




2 - ( aminosulf pny 1 ) phenyl 


562 


CI. 


phenyl 


2- 


- (methyiaminosulf onyl) phenyl 


' 563 


CI , 


phenyl . 




1-pyrrolidinocarbonyl 


564 


CI 


phenyl ■ 




2- (methylsulfonyl) phenyl 


565 


CI 


phenyl 




4-morphorino 


566 


CI 


' ' phenyl 


2- 


(1' -CF3-tetrazol-2-yl) phenyl 


567. 


CI 


phenyl 




4-morpholinocarbonyl ' 


.568 


■ CI 


phenyl ; 




2 -irie t hy 1 - 1 - imi da z 0 ly 1 , 


569 


CI ■ 


- phenyl 




5 -methyl -1-imidazolyl . 


. ' 57 0 


CI- - 


' phenyl V 


2 


-methylsulf onyl - 1 - imidazolyl 


571 


CI 


2-pyridyl 




2 - ( aminosul f ony 1 ) phenyl 


, 572 


CI 


2-pyridyl " 


.2- 


- (methyiaminosulf onyl) phenyl 


- . 573 


CI 


2-pyridyl 




1-pyrrolidinocarbonyl 


574 


CI ■■ 


2-pyridyl' 




2- (methylsulfonyl) phenyl 


575 


■'.CI 


2-pyridyl 




' '4-morpholino . 


576 


CI 


2-pyridyl 


2- 


( 1 ; - CF 3. - 1 e t r a 2 ol - 2 - y 1 ) phenyl 


577 


.CI 


/■2-pyridyl. 




4-morpholinocarbonyl 


578 


CI 


2-pyridyl 




2 -methyl- 1-imidazolyl \; 


579 


' CI 


■ '2-pyridyl , 




5 -methyl -1-imidazolyl 


580 


ci . 


2-pvridvl 


2 -me thylsul f onyl - 1 - imidazolyl • 


' 581 " 


... .. 


3-pyridyl 




* ■2- (aminosulf onyl) phenyl 


■ 582 , 


. CI ■' 


' 3-pyridyl 


2- 


-^methyiaminosulf onyl ) phenyl 


583 


'■ CI , 


3-pyridyl 




i-pyrrol idinocarbonyl - 


584 


CI 


3-pyridyl 




2- (methylsulfonyl ) phenyl 


585 


CI 


3-pyridyl 




4-morpholino 


586 


■ CI 


3-pyridyl 


2- 


,(!' -CFs-tetrazpl -2 -yl) phenyl 


587 


CI 


3-pyridyl , . 




4 -morphol inoc arbony 1 


588 


■ CI 


3-pyridyl 




2 -methyl-1- imidazolyl . 


589 


CI 


3-pyridyl 




5 -methyl - 1 - imidazolyl 


, . 590 


CI, 


3-pyridvl • 


2- 


•methylsulf onyl:^ 1-imidazolyl 


- 591. 


., CI. ■ 


. 2-pyriinidyl / 




2- (aminosulfonyl) phenyl 


592. 


CI. 


27pyrimidyl ., 


2- 


• (methyiaminosulf onyl) phenyl . 


.. - 593 


CI 


2-pyrimidyl 




1-pyfrolidinocarbonyl 


594 


CI 


- 2-pyrimidyl'. 




2- (methylsulfonyl) phenyl 


595 . 


CI 


2-pyrimidyl 




4-morpholind 
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596. Cl 2-pyrimidyl 2- (1 ' -CF3-tetrazol-2-yl)phenyl 

597 Cl 2-pyrimidyl 4-inorpholinocarbonyl 

.598 Cl 2-pyriinidyl 2 -methyl -l-imidazolyl - 

599 Cl 2-pyr imidyl " 5 -methyl -l-imidazolyl 

600 Cl 2-pvrim idyl • 2-methvlsulf onyl-l-imidazolyl 

601 Cl 5-pyrimidyl 2- (aminosulfonyl ) phenyl 

■ 602 Cl 5-pyrimidyl 2- (methylaminosulf onyl ) phenyl 

603 Cl 5-pyrimidyl ^ 1 -pyrrol idinocarbonyl 

604 Cl 5-pyrimidyl 2- (methylsulf onyl) phenyl 

605 Cl • 5-pyrimidyl 4-morpholino 

606 Cl 5-pyrimidyl 2- (1 ' -CF3-tetrazol-2-yl) phenyl 

607 Cl . 5-pyrimidyl • 4-morpholinocarbonyl 

608 Cl. 5-pyrimidyl 2 ririethyl -l-imidazolyl 
609. Cl 5-pyrimidyl 5 -methyl -l-imidazolyl 
610- Cl 5-pvrimidyl 2-methylsulf'onyl-l-imidazolvl 
611 . Cl 2-Cl-phenyl 2- (aminosulfonyl) phenyl 
'612 Cl- 2-Cl-phenyl 2- (methylaminosulf onyl) phenyl 
613 , Cl . 2-Cl-phenyl , 1 -pyrrol idinocarbonyl 

. 614 . Cl . 2-Cl-phenyl 2- (methylsulf onyl) phenyl ^ 

615- Cl ' 2-Cl-phenyl 4-morpholino 

616 Cl 2-Cl-phenyl. 2- (1 '>-CF3-tetrazol-2-yl ) phenyl 

617 Cl 2.-Cl-pheriyl 4-morpholinocarbonyl 
618. CL 2-Cl-phenyl 2 -methyl -1-imidazolyi 

619 ' Cl 2-Cl-phenyl 5-methyl-l-imidazolyl 

620 Cl' 2-Cl-phenvl 2 -methylsulf onyl- 1-imidazolvl 

621 Cl 2-F-phenyl 2- (aminosulfonyl) phenyl 

622 Cl 2-F-phenyl 2- (methylaminosulf onyl) phenyl 

623 Cl .2-F-phenyl 1 -pyrrol idinocarbonyl 

624 ' Cl . 2-F-phenyl 2- (methylsulf onyl) phenyl 

625 Cl 2-F-phenyl 4-morpholino . 

. 626 Cl 2;-F-phenyl -2- (1 ' -CF3-tetrazbl-2-yl)phenyl 

•627 ■ Cl 2-F-phenyl 4-morpholinocarbonyl 

628 Cl . 2-F-phenyl ' 2 -methyl -l-imidazolyl 

629 . Cl 2-F-phenyl 5-methyl-l-imidazolyl 

630 Cl . 2-F-phenyl. 2-methylsulf onyl-l-imidazolvl 

631 ■ Cl 2 , 6-diF-phenyl ; 2- (aminosulfonyl ) phenyl . 

632 Cl' .2 , 6-diF-phenyl 2- (methylaminosulf onyl) phenyl 

633 Cl * 2, 6-diF-phenyl 1 -pyrrol idinocarbonyl 

634 Cl ■ 2, 6-diF-phenyl 2- (methylsulf onyl) phenyl 

635 Cl 2 6-diF-phenyl ' 4-morpholino 

636 ' Cl • 2, 6-diF-phenyl 2- (1 ' -CF3-tetrazol-2-yl) phenyl 

637 Cl 2, 6-diF-phenyl 4-morpholinocarbonyl . 
63J3 Cl 2, 6-diF-phenyl. - 2 -methyl -l-imidazolyl . 
639 Cl . 2, 6-diF-phenyl - 5-methyl-l-imidazolyl 

640 Cl 2. 6-diF-phenyl 2-methylsulf onyl-l-imidazolvl 

641 F phenyl 2- (aminosulfonyl) phenyl 

'642 F phenyl . 2- (methylaminosulf onyl ) phenyl 

643 F - phenyl 1 -pyrrol idinocarbonyl 

644 F phenyl 2- (methylsulf onyl) phenyl 

645 F phenyl 4-morpholino 

646 F .phenyl ' 2- (1 ' -CF3-tetrazol-2-yl)phenyl * 

647 F , , phenyl 4-morpholinocarbonyl 

648 F , phenyl 2 -methyl -l-imidazolyl 

649 F phenyl 5-methyl-l-imidazolyl 

650 F ' , phenyl". 2-methylsulf onyl-l-imidazolyl 
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F 


2-pyridyl 


6 ' 

z 


z - \ ammosuironyx ; pnenyx 


652 


F 








F 


z pynciyj. 




X py£ X ux Xvixxiu^cLx j>Jvjiiy X 


^ C A 


F 


z-pyiiuyx 






V c r 

obb 


F 






4. — Trir\mViPi 1 1 nr* 

*x . lllVi.'X ^llv^ X XXl^ 




F 


pyiiayx 


z 


\ X ' \».ir J L-t; ux dzux ^ . y X / ^iiciiy x 


657 


F 


2-pyridyl'' 




44 — morpnoxxnocarjjonyx 


^ c o 


F 


z— pyiTiayi., 




z lilt; L-iiy X X xiiLXU.ci^uxy x 


f C Q 

oby 


r ■ 


ii — py i 1 ay Xi 


z 


J iuc?L.iiyx X xiLixuci^ wxy X 


' c r\ 

•660 


F 


2-pyriciyi 


me L-ii y xs U.X X Qiiy X x xiuxuci^uxy x 


661 


F 


J -pyiriciyx 




2 - ( aminosulf onyl ) phenyl 


^ ^ n 
662 


F 


j-pynuyj. 


2- 


-(methylaminosulf onyl) phenyl 


663 


F 


J— pyiriayx 




1 -pyr rol idihocarbony 1 


664 


F 


' o -pynayi 




' 2- (methylsulf onyl) phenyl 


f c 

665 


F 


J -pynayx 




4-morpholin6 


666 - 


F 


■ 3 -pyridyl 


2- 


{ 1:/ -CFj - tetra2ol-2-yl) phenyl 


667 


' F 


3-pyridyl 




4-morpholinocarbonyl ' 


668 


F 


.3 -pyridyl 




2 -me thy 1 - i - imidazolyl 


669 


p 


3-pyridyl 




5 -me thyl- 1 - imidazolyl 


.670 


F 


'3 -pvridvl 


2 -me thvl sul f onyl- 1 - imidazolyl 


'-^-7--^^--67^1:— : 




- ^ ^V- 2-pyr-iniicly X- 




^2 r-^amdjiosiidx^ 


672-': 


F ■ 


^ 2-pyrimidyl 


2- 


- (methylaminosulf onyl) phenyl 


673 


" F 


2-pyrimidyl , 




1-pyrrolidinocarbonyl — 


674 


F • 


• 2-pyrimidyl 




2- (methylsulf onyl) phenyl 


675 


F 


■■ 2-pyrirnidyl 




4-morpholino 


676 ' 


F ^ 


2 -pyr imidy 1, 




7 1 ' -ripo — f pf -rayol — ? — vl \ ohenvl 


/ 677 


" F. 


; ' 2-pyrimidyl 




4 -irio rpho 1 ino c ar bony 1 


678 


F- 


2 -pyr imidy 1 




2-me£hyl-l-imidazolyl 


679 


F 


2 -pyr imi dy 1 




5 -methyl- 1-imidazolyl . ■ . 


680 


' F 


2 -pyr imidy 1 ■ 


2- 


-me thylsul f onyl - 1- imidazolyl 


681 


. / F 


5-pyrimidyl 




2- (aminosulf onyl) phenyl 


682 


. F ■ 


' 5 -pyr imidy 1 


2- 


- ( me thyl aminosu 1 f onyl ) phenyl 


683 \ 


F 


5-pyrimidyl 




. 1-pyrrolidinocarbonyi \ '. 


684 


F- 


b — pyr imiciy ± 




■2-^(methylsulf onyl ) phenyl 


r~ 

685 


F 


5— pyrimidyl 




4-morpholino 


686 ■ 


. F 


5-pyrimidyl 


2- 


( 1 ' -CF3 - tetrazol -2 -yl ) phenyl 


687> 


• F- 


5-pyrimidyl 




4 -mo rpho i inocarbony 1 


6 88 


'F ^ 


b-pyrimiay± 




,2 -methyl -1-imidazolyl 


689 


■ F- 


b -pyr imiciy ± 




5 -me thy 1 - 1 - imidazolyl 


^ ft A 

D y 0 


F 


I) — pyr imiciY ±' 


'2- 


-methylsulf onyl -i -imidazolyl. 


.691 


F 


2 -CI -phenyl 




• 2'-:( aminosulf onyl) phenyl 


692 


F 


A -\ L -pnenyx 


■ 2- 


- (methylaminosulf onyl ) phenyl 


693 . 


F 


z -ux-piieny± 




1 -pyr rpl idinocarbony 1 : 


by4 


F 


z - L- X — pneiiy ± 




.2- (methylsulf onyl) phenyl 


by b 


IT 

r 


Z — pilt5iiy-l 




4-morpholirio 


696 


F 


. 2 -CI -phenyl 


•2- 


(l''-CF3 -tetrazol -2 -yl) phenyl 


697'- 


F 


■2-cr-phenyl 




4-morphdlinocarbonyl 


698 


"* F 


. 2-Cl-phenyl 




' 2 -methyl- 1-imidazolyl . 


- 699 


F 


2 -CI -phenyl 




5 -me t hy 1 - 1 - imi da z o ly 1 


' 700. • 


■ F 


2-Cl-bhenyl 


2- 


-me thyl sul f onyl - 1 - imidazolyl 


701 


F 


2-F-phenyl , 




2- (aminosulf onyl) phenyl ; 


■ • ;702 . 


■ F 


: , 2-F-phenyl 


2- 


- (methylaminpsulf onyl ) phenyl 


703 


. F. 


2-F-phenyl 




1-pyrrolidinocarbonyl 


704 


' F 


2.- F -phenyl 




2- (methylsulfonyl) phenyl 


705 


■ F 


2-F-phenyl 




4-mbrphblino 
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706 


F 


2-F-phenyl 


2- 


- (1 ' -CF3-tetrazol-2-vl)nhehvl 


707 




2 — F-r>henv1 






708 


' F 


2 — P— "Dh^nvl 




0 _»rnca f- Vl\/'T T — "1 TT>T Arl 

^ XilCL.iij^X X XlllXdCl^bUXy X 


709 


F 


2 -F -phenyl 




5— methvl- 1 — imidazolvl 





_ p ^ 


2-F-phenvi - 


2 


-methylsulf onyl-l-imidazolvi 


711 


F 


2 , 6 -diF -phenyl 




2 — ( aminosul f onvl ) T*5he»n"\/1 


712 


F 


2 , 6 -diF -phenyl 


2 


— (me thvl aminosul f onvl ) r^h^rrv/T 


713 


F 


2 , 6— diF -phenyl 






714 


F. 


2 , 6-diF-phenyl 




2- (methylsulf onyl ) phenyl 


715 


■ F 


2 , 6-diF-phenyl 




4 -morpho 1 inp 


716 


F 


2 , 6-diF-phenyl 


2- 


- (1 ' -CF3-tetrazol -2 -yl) phenyl 


717 : 


F • , 


2 , 6-diF-phenyl 




4-morpholinocarbonyl 


718 . 


F 


2 , 6-diF-phenyl 




2 -methyl -1- imidazolyl ' 


719 


F 


2 , 6-diF-phenyl 




5 -me thy 1 - 1 - imidazolyl 


790 


F 






— meuny xsuxronyj. — X — imioazoiyl 


721 


COoCHi 






£f \ cuiixiiuo iix X («>iiy X / prieny X 


722 








V iiic L-iiy X oJiixiiOib lix X oriyx } pnenyx 


122 








X — pyrx oxxaxnocarDonyx 


724 


COoCHi 


Tih^nvl- 




7— /moi" ViTT"! Gill 'F^TT\rT \ V^V> ^ , 

^ \ iiic uiiy xto ux xoiiy X / pxieiiyx 


725 




• phenyl 






726 


* CO9CH7 


ohenvl 


2- 


\ -1- J t,c;^xcxz.ux ^. ^X/^Xltriiyx 


- 727 


CO2CH3 


phenyl 






728 


CO2GH3 


phenyl 




^ xiiCL.ii_yj- J. J-im.UCl^ W X jr X 


729 


COoCH-^ 


phenyl 




•J iitc: L.xi.j^ x X xiiixud^ wxy X 


730 


CO9CH7 ' 


Dhehvl 


2- 


iti^ X o ixx X wiiji^ X X xiiLxuct^o xyx 


731 




^ J ^ ^ ^ JT ^ 




^— V diuxnosux X onyx ^ pnenyx , 


732 




^ f Jr ^Jr 




viueuriyxainxnosu.xxonyx ; pnenyx 


733 




. i-* J -L J- J- 




X — pyrroxxaxnocarjDonyx 


734 


COoCHi 


2— DviridvT 




£t \ luc; L-iijr X to Lix X uiiy X / j^iieiiy X 


735 


CO2CH3' 


2— pyiridyl 




4 — mnTTr>hi(^l i no 


736 


CO2CH3 ' 


2 -pyx* idyl 


2- 


( 1 ' -CFt - ^ pt Tarnl — 7 — \/1 \ riK#^n^r^ 
^^wx cix< wx ^ X y jk/iicXiy X 


737 




2-pyr"idyl 




4 — mo iTT^ h o T 1 n o r' r4 irl^o'n v/* 1 


738 : 


C02CH3 


2 -Dviridvl 




2 — methvl - 1 — imida 1 v1 


739 . 


C02CH3 


2-DV3ridvl 




5 — methvl — 1 — "LmT 7ri1 \7'] 

— ' \m A Jr aLAiii^ Vw^CA ^ \^ ^ y 


740 




2 -pyridyl 


2- 


•methvlsulf onvl — 1 — imida^ol vl 


741 




3 — DViridvl 




^ V ^^ti-^^'i-wO ux X ^iiijr X y ^iicxiy X 


742 




3 — DV3ridvl 


2- 


V J-u^ L-ii_y X miixxiuo llx x yJlxy X / ^ilcXiy X 


743 ' 


C02CH3 


3— DViridvl 




X ^-/jf X X Vi./ X X uxxi wv_cLx x^i^xxy X 


744 


C02CH3 


3 -pyridyl 




2— ( inet" hvl c^ii 1 onvl ^ nH^nvrl 

^ \ XIIG K^iXjf X (3 ULX X X / jk^XXCX XV X 


745 


C02CH3 


3 -pyridyl 




4— morpho lino 


746 


G02CH3 


3 -pyridyl 


2- 


(1 ' -CF^-tetrazol-2-vl)Dhenvl 


747 


C02CH3 


3 -pyridyl 




4— morpholinocarbonyl • 


748' 


' C02CH3 


3 -pyridvl 




2 -^methyl- 1- imidazolyl 


749 


C02CH3 


3'-pyridyl 




5 -methyl - 1- imidazolyl 


750 


C02CH3 


3 -pyridyl 


2- 


me thy 1 sul f ony 1 - 1 - imidaz oly 1 


751 


' C02CH3 


2 -pyr imidy 1 




2- (aminosulf onyl ) phenyl 


752 


C02CH3 


2-pyrimidyl 


2- 


(methylaminosulf onyl ) phenyl 


'753 


C02CH3 


' 2 -pyr imidy 1 




l-py^rrolidinocarbonyl 


754 


C02CH3 ; 


2 -pyr imidy 1 




2- (methylsulf onyl) phenyl 


755 - 


C02CH3' ' 


' 2 -pyrimidyl ' - 




4 -morpho lino 
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756 


CO2CH3 


2-pyrimidyl ' 


2- 


(1 ' -CF3-tetrazpl-^2-yl) phenyl 


757 


CO2CH3 


. 2-pyriinidyl 




4 -riiorpholinocarbonyl 


758 


; CO2CH3 


2-pyrimidyl ' 




2 -methyl- 1 -imidazolyl 


759 . 


CO2CH3 


' 2-pyrimidyl 




5 -me t hy 1 - 1 - imida z 0 ly 1 


.760 


■CO2CH3 


2-pyrimidyl 


2- 


-methylsul f onyl - 1 - imidazolyl 


761 


CO2CH3 


5-pyrimidyl 




2- (aminosulf onyl) phenyl . 


762 


CO2CH3 


5 -pyrimidyl 


2- 


- (methylaminosulf onyl ) phenyl 


763 


CO2CH3 


5-pyrimidyl 




1-pyrrolidinocarbonyl 










2- {methylsul fonyl) phenyl 


"-"'■:"!^r^', 765 


CO2CH3 


5-pyrimidyl 




4-morpholino 


766 


CO2CH3 


5-pyrimidyl 


2- 


(1 ' -CF3-tetrazor-2-yl) phenyl 


. , 767 


,C02CH3 


5-pyrimidyl 




'4-morpholinocarbonyl 


768 


.CO2CH3 ■ 


5-pyrimidyl^ 




2 -methyl-1- imidazolyl 


769 


'CO2GH3 


.5-pyrimidyl 




. ' 5-methyl-l-imidazqlyl 


; 770 


CO2CH3. 


5-pyrimidyl 


2 -methylsul f pnyl - 1 - imidazolyl 


771 


CO2CH3 


2 -Gl -phenyl . 




2- (aminosulf onyl) phenyl 


772 


CO2CH3 


. 2 -Cl -phenyl 


2- 


- (methylaminosulf onyl) phenyl 




-^.G02Gfi3- 


-£kL;-phenyi*-: ^ 




pyrr 0 iidin^ ar bony 1.^- 


: "774 


CO2GH3 


2 -Gl -phenyl . 




2- (methylsul fonyl) phenyl 


V 775 


CO2CH3 


2 -Gl -phenyl, . 




- 4-morph61ino ^. . 


. 776 


CO2CH3 


2 -Gl -phenyl 


2- 


(1 ' -CF3-tetrazol-2-yl) phenyl 


777 


CO2CH3 


2 -Gl -phenyl 




.4-morpholinocarbonyl 


778 


. CO2CH3 


2-Cl -phenyl 




2 -me thyl - 1 - imidazolyl 


: 779 


CO2CH3 


,2-Gl-phenyl 




5 -me thy 1 - 1- imidazolyl. 


780 


CO2CH3 ' 


; 2 -Cl -phenyl 


2- 


•me thy Is u If onyl - 1 - imi da z 0 ly 1 


781 


CO2CH3 


V 2-F-phenyl 




•2- (aminosulf onyl) phenyl / . 


782 


CO2CH3 


^v 2-F-phenyl 


2- 


- (methylaminosulfonyl) phenyl 


- ; 783 


CO2CH3 


2-F-phenyl 




. 1-pyrrolidinocarbonyl' 


784 


CO2CH3 


■ 2-F-phenyl' 




* 2- (me thylsuif onyl) phenyl 


. 785 


, CO2CH3 


2-F-phenyl 




4-morpholino 


786 


GO2CH3 


2-F-phenyl 


2- 


(1 ' -CF3-tetrazol-2-yl)phenyl 


; 787 


CO2CH3 


2-F-phenyl 




.4-morpholinocarbonyl . 


' ' ■ 788 


.GO2GH3 


2-F-phenyl 




2-methyl-l-imidazolyl 


789 


G02,GHr 


2-F-phenyl; 




5 ^methyl-1- imidazolyl 


/. , 790 


GO2GH3 


{ 2-F-phenyl 


2-methylsulf ohyl-l-imidazolyl 


- ■ ' 791 


C02GH3.^ 


2 ,-6-diF-phenyl 




,2^- ( aminosulf onyl) phenyl, 


. - 792 : 


.CO2GH3 


2\ 6 -diF-pheny 1 


2- 


- (methylaminosulf onyl) phenyl 


: 793 - 


CO2GH3' 


' 2 , 6 -diF -phenyl 




1-pyrrolidinocarbonyl 


' ' 794 


.G62GH3 . . 


'2 /6-diF-phenyl 




2- (methylsul fonyl )'phenyl 


795 


CO2CH3 


2 , 6 -diF -phenyl 




. 4-morpholinb - 


796 


GO2GH3 


2 , 6-diF-phenyl 


2- 


( 1 ' -GF3 - t e trazol - 2 -yl ) phenyl 


797 


GO2GH3, 


2 , 6-diF-phenyl 




■ 4-mo.rpholinocarbonyl • 


\ ■ 798 


GO2CH3 


2 , 6-diF-phenyl 




2 Tme thy 1- 1 - imidazolyl 


799- 


CO2GH3 


2, 6-diF-phenyl 




5 -me thy 1 - 1 - imi da zp ly 1 


^ ; - 800 


CO2CH3 


2 , 6-diF-phenyl 


2 -methylsulfonyl-1- imidazolyl 


. 801 


GH2OCH3 


phenyl . 




2- ( aminosulf onyl) phenyl 


802 


GH26GH3 


phenyl 


2- 


• (methylaminosulf onyr) phenyl 


803 


CH2OCH3 


phenyl 




, 1-pyrrqlidinocarbonyl 
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804 

805 

806' 

807 

000 

809 

810 



CH2OCH3 

CH2OCH3 

CH2OCH3 

CH2OCH3 

CH2OCH3. 

CH2OCH3 

CH2OCH3 



811 
8.12 
813 
814 
815 
816 
817 
818 
819 
820 



CH2OCH3 
CH2OCH3 
CH2OCH3 
CH2OCH3 
CH2OCH3 
CH2OCH3 
CH2OCH3 
GH2OCH3 
;CH20CH3 
CH2OCH3 



phenyl 
phenyl 
phenyl 
phenyl 
phenyl 
* phenyl 
phenyl 
. 2-pyridyl 
2-pyridyl 
2-pyridyl 
. 2-pyridyl 
2-pyridyl 
2 -pyrddyl 
2 -pyridyl 
2-pyridyl 
2 -pyridyl 
' 2r-pyridyl 



2- (methylsulfonyl)phenyl 
4 -morpho 1 ino 
. 2 - ( 1 ' -CF3 - te trazol -2 -yl ) phenyl 
4 -morpholinocarbonyl 



2 -me thyl - 1 - iiuidazolyl 
5 -methyl - 1 -imidazolyl 
2-methylsulf onyl- 1 -imidazolyl 



821^ 

822 

823 

824 

825 

826 

827 

828 

829 

830 



CH2OCH3 
CH2OCH3 
.CH2OCH3 
CH2OCH3 
CH2OCH3 
CH2OCH3 
CH20eH3. 
CH2OCH3 
CH2OCH3 
CH2OCH3 



831 
832 
833 
834 
835 
836 
837. 
838 
839 
840 



CH2GCH3 

CH2OCH3. 

GH2OCH3 

CH2OCH3 

CH2OCH3 

.CH2OGH3 

CH2OCH3 . 

CH2OCH3 . 

CH2OCH3 

CH2OCH3 



3 -pyridyl 
3 -pyridyl 
.3 -pyridyl 
3 -pyridyl' 
3 -pyridyl 
3 -pyridyl 
3 -pyridyl 
3-pyridyl 
3 -pyridyl 
3 -pyridyl 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl - 



2 - { aminosulf onyD phenyl 
2 - (methylaminosulf onyl ) phenyl 

1- pyrrolidinocarbohyl 
'2- (methylsulf onyl) phenyl 

. . 4-morph6lino 
2 - ( 1/ -CF3 - te trazol -2 -yl ) phenyl 
4 -mo rpho 1 i no c arbony 1 

2 - methyl- 1- imidazolyl' ' 
' 5 -methyl - 1 - imidazolyl 

2 -me thy 1 sul f onyl - 1 - imidazolyl 



2- (aminosulf onyl ) phenyl 
2- (methylaminosulf onyl ) phenyl. 

1 - pyrrol idinocarbonyl. 
2- (methylsulf onyl) phenyl 

: 4-morpholino 
i - ( 1 ' -GF3 - tetrazol -2 -yi ) phenyl 
4 -morpholinocarbonyl 

2 - methyl- 1- imidazolyl , 1' 
5 -me thy 1 - 1- imidazolyl 

2 -me thylsul f onyl - 1 - imidazolyl 



2- (aminosulf onyl) phenyl; 
2- (methylaminosulf onyl) phenyl 

1 - pyrrolidinocarbonyl ' 
2 - (methylsulf onyl ) phenyl 

4-morpholino 
2 - ( 1 ' -CF3 - tetrazol-2 -yl ) phenyl 
4 -morpholinocarbonyl 

2 - me thyl - 1 - imidazolyl 
5 -me thyl - 1 - imidazolyl 

2 -me th vl s ul f onvl - 1 - imi da 1 Vl 



841 


" GH2OGH3 


5-pyrimidyl 


2 - ( aminosul f onyl ) phenyl 


842 


' GH2OGH3, 


5-pyrimidyl ' 


2 - (methylaminosulf onyl ) phenyl 


843 


. CH2OCH3 


5-pyrimidyl 


1 -pyrrol idinocarbonyl 


844 


CH2OCH3 


5-pyrimidyl. 


2- (methylsulf onyl) phenyl 


845 


CH2OCH3 


5-pyrimidyl 


.4-morpholino 


846 


. eH20CH3 


5-pyrimidyl 


2 - (1 -CF3-tetrazol^2-yl) phenyl 


847 


CH2OCH3 


5 - py r imi dy 1 


4 -morpholinocarbonyl 


848 


CH2OCH3 


5-pyrimidyl 


. 2 -methyl -1- imidazolyl 


849 


CH2OCH3 


5-pyrimidyl 


5 -methyl -1-imidazolyl 


850 


GH2OCH3 


5-pyrimidyl 


2-methylsulf onyl -1-imidazolyl . 


851 


GH2PGH3 


2 -Gl -phenyl 


2- (aminosulf onyl ) phenyl 
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852 
853 
854 
855 
856 
857^ 
,858 
859 
860 



CH2OCH3 
CH2OCH3 

. CH2OCH3 
CH2OCH3 
CH2OCH3 
CH2PCH3 

, CH2OCH3 
CH20'CH3 

,.CH20CH3 



2 -:G1 ^phenyl 
, 2 "Cl -phenyl 
2 -CI -phenyl 
2 -Gl -phenyl 
2-Cl-phenyl 
2 -Cl -phenyl 
2 -Cl -phenyl ■ 
2 -Cl -phenyl' 
2 -Cl -phenyl. 



2 - (methylaminosulfonyl) phenyl 
■ 1-pyrrolidinocarbonyl 
2- (methylsulfonyl) phenyl 
4-morpholino 
2 - ( 1 ' .-CF3 - te trazol -2 -yl ) phenyl 
• 4-inorpholihocarbonyl 
2-inethyl-l-iinida2olyl,; • 
' ■ 5 -methyl- l-imidazolyl ; 
2 -itie thy 1 sul f ony 1 - 1 - imidazply 1 



861 

862^ 

863 

864 

865' 

866 

867 

868 

^87 0 ^ 



CH2OCH3 
CH2OCH3" 
CH2QCH3 
eH20CH3 
qH20CH3 
CH2OCH3 
' CH2OCH3 
. GH2OCH3 

"'^CH20CH3:' 



. 2 -F -phenyl 
2 -F -phenyl . 
2-F-phenyl; 
2 -F -phenyl 
2-F-phenyl 
•2-F-phenyl 
2-F-phenyl 
2-F-phenyl 

^2^=^F^ghen:^ 
2 rF-phenyl* 



:2f -(aininosulfbnyl ) phenyl . 
methylaminosulfonyl ) phenyl 

1- pyrrolidinocarbonyl . 

2 -'{me thylsul f onyl ) phenyl ' 

' 4-morpholino 
( 1' -CF3 -t'etrazol-2 -yl ).phenyl 
4 -morpholinocarbonyi 

2 - methyl -l-imldazolyl 
— ^5^methyl-^l^imidazolyll-^_ — - 



2 - me thy Is u ll bny 1 -1 ^imidazolyi 



DTI 




. z , tD — Qir. — pnenyu. 




2 - { aminosulf onyl ) phenyl 


0 / ^ 






2- 


- (methylaminosulf onyl ) phenyl 


873 


CH2OCH3 


2, 6-diF-phenyl 




1-pyrrolidinocarbonyl 


874 


.CH2OCH3 


2 , 6-diF-pheriyl 




'2 (me thylsul f onyl ) ghehyl 


875- 


. CH2OCH3 


2 6rdiF-phenyl : 




, ' ■4-morpholinO': . 


876 


CH2OCH3 


2 , 6-diFrphenyl 


2- 


(1 ' -CF3 - tetrazol-2 -yl ) phienyl 


•877 


CH2OCH3 • 


2 , 6-diF-phenyl 




4 -morphb 1 "inocarbbny 1 r 


.878 


CH2QCH3 


2; 6-diF-phenyl 




2-methyl-i~imidazblyl 


879 


CH2OCH3 


2 , 6-:diF-phenyl 




;r 5-methyl-l-imidazolyl' ' ■ 


' 880 


CH2QCH3* 


2 , 6-diF-phenyl 


2' 


-methylsulf onyl-l-imidazolyl 


881' 


CONH2 


- . phenyl 




2 - Caminosul f ony 1 ) phenyl ^ 


882 


*. C0NH2' 


phenyl 


2- 


- {methylaminosulfonyl ) phenyl 


883 


. cbNH2 


, phenyl 




1-pyrrolidinbcarbpnyl' ' 


884 


CONH2 


phenyl 




\ 2^ (methylsulf onyl ):phenyl 


" 885 ' 


CONH2 


V phenyl 




4-morpholino' " ^ " ; 


886 


CONH2 


phenyl 


2- 


( 1 ' -CF3 -tetrazol-2 -yl ) phenyl 


887 


CONHs 


phenyl , 




4 -morpholinocarbonyi 


\ ;88,8 f 


7cOTiH2 


.., ...^ ...phenyl 




.2-m^ethyl-l-imid^ 


: 889 - 


.CpNH2 


. ' phenyl 




5 -methyl -1-imidazolyl , ' 


^ 890 


-CONH2 


pheny l •• 


; 2 -me t hy 1 sul f onyl r 1 - imidaz 0 ly 1 


891 


^ CONH2 


2rpyridyl 




2 -'{ ^inosulf onyl ) phenyl 


892 


' GONH2 


.2-pyridyl 


2- 


- (methylaminosulfonyl ) phenyl 


893 


C0ISIH2 


2-pyridyl 




1-pyrrolidinocarbonyl ■ 


894. 


. CONH2 


2-pyridyl • 




2- (methylsulf onyl ) phenyl - 


' 895 


CONH2 


2-pyridyl ' 




4-morpholinb 


„ 896 


CONH2 


' 2-pyridyl . 


2- 


( 1 ' -CF3 - te trazol -2-y 1 ) phenyl 


897 


^:C0NH2' 


2-pyridyl 




. 4-mGrpholiriocarbpnyl - 


' 898 


. CONH2 ": . 


; 2-pyridyl \ 




2.rmethyl-i-imidazolyl 


899 


• .CONH2 


' 2 -pyridyi 




• 5-methyl-l-imidazolyl 
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900. CONH2 2-pyridyl 2-methylsulf onyl-lTimidazolyl 

901 CONH2 3-pyridyl ' 2 - ■( aminosul f ony 1 ) phenyl 

902 - CONH2 3-pyridyl 2- (methylaminosuifonyl) phenyl 

903 ; CONH2 3 -pyridyl . l-pyrrolidinocarbohyl ■ - 
—' ^©"4 — -COKH2 3-pyridyl 2- (methylsulf ony 1) phenyl 

905 GONH2 3-pyridyl.. 4-morpholino 

906 CONH2 3-pyridyl 2- (1 ' -CF3-tetrazol-2-yl)phenyl 

907 CONH2 3-pyridyl 4-morpholinocarbonyl 

908 CONH2 ; 3-pyridyl 2 -methyl -l^imidazolyl 

909 CONH2 3-pyridyl 5-methyl-l-imidazolyl 
•910 CONH2 ^ 3-pyridyl ■2-inethylsulf onyl-1-imidazoiyl 

911 CONH2 2-pyriinidyl . 2- (aminosul f ony 1) phenyl 

912 CONH2 2-pyrimidyl . 2- (methylaminosuifonyl) phenyl 

913 CONH2 2-pyrimidyl 1-pyrrolidinocarbonyl 

, 914 CONH2 2-pyrimidyl 2- (methylsulf onyl ) phenyl 

915 GONH2 2-pyrimidyl 4-morpholino 

916 ; CONH2 2-pyrimidyl . 2-'{l ' -CF3-tetrazol-2-yl)phenyl 

917 CONH2 . 2-pyrimidyl 4-morpholinocarbonyl 

918 CONH2. 2-pyrimidyl 2 -methyl -1-imidazolyl : 

919 CONH2 2-pyrimidyl 5 -methyl -1-imidazolyi 
•920 CQNH2 2-pyrimidyl 2-methylsulf onyl -1-imidazolyl 

921 ■CONH2 S-pyrimidyl - 2- (aminosul f onyl ) phenyl 

922 CONH2' 5-pyrimidyl •2- (methylaminosuifonyl) phenyl 

923 CONH2 5-pyrimidyl 1-pyrrolidinocarbonyl 

924 CONH2 5-pyrimidyl, 2- (methylsulf onyl ) phenyl 

925 CONH2 5-pyrimidyl , 4-morpholino 

926 CONH2 5-pyrimidyl 2- (1' -CF3-tetrazol-2-yl)phenyl 

927 CONH2 5-pyrimidyl .4-morpholinocarbonyl 

928 CONH2 5-pyrimidyl 2-methyl-l-imida2olyl 

929 • CONH2 5-pyrimidyl 5-methyl-l-imidazplyl 

930 CONH2 5-pyrimidyl' ' 2-methylsulf onyl- l-imidazolyl 
; 931 CONH2 2 -CI -phenyl 2- (aminosulf onyl ) phenyl 

932 CONH2 .2-Cl-phenyl 2- (methylaminosulf , onyl ) phenyl 

933 CdNH2 . 2 -CI -phenyl 1-pyrrolidinocarbonyl 

934 CONH2 2-Cl-phenyl - 2 - (methylsulf onyl) phenyl ; 
93.5 CONH2 2 -CI -phenyl 4-morpholin6 

936 CONH2 2-Cl-phenyl 2- (1 : -CF3-tetrazol-2-yl)phenyl 

937. CONH2 2-Cl-phenyl 4-morpholinocarbonyl 

938 C6NH2 .2-Cl-phenyl 2'-methyl-l-imida2olyl 

939 CONH2 2-Cl-phenyl , 5-methyl-l-imidazolyl 

940 CONH2 2-Cl-phenyl 2 -methylsulf onyl-l-imidazolyl 

941 CONH2 2 -F -phenyl 2- (aminosulf onyl) phenyl ~ 

942 CONH2 2-F-phenyl 2- (methylaminosulf onyl) phenyl 

943 CONH2 2-F-phenyl 1-pyrrolidinocarbonyl 

944 CONH2 2-F-phenyl 2- (methylsulf onyl) phenyl 

945 CONH2 * 2-F-phenyl 4-morpholino 

946 CONH2 2-F-phenyl 2- (1 ' -CF3-tetrazol-2-yl) phenyl 

947 CONH2. 2-F-phenyl - 4-morphoMnocarbonyl 
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. 948 


CONH2 


2 -F -phenyl 




^ — me cny X - X - iiuiaazo±y 1 


949 


CONH2 


2 -F -phenyl 




D — nie u ny X — X — iiux cla. 2. u j.y J. 


950 


^CpNH2 


2-F-phenyl 




■inetnyxs ux I. ony J- x xxuxud^ijxy x 


951 


' CONH2; 


2 ; 6-diF-phenyl 




z - ( ammosuXxonyx ; pnenyx. 


952 


,C0NH2 


2 , 6 -diF -phenyl - 


z - 


- tmecnyxaininosuxronyx ; pnenyx 


953 


CONH2. 


2, 6-diF-phenyl 




1 -pyrrol idinobar bony 1 


954 ' 


' .CONH2 


2 /6-diF-phenyl 




2 - (methylsulf onyl ) phenyl 


955 


CONH2 • 


2, 6-diF-phenyl 




4-morpholino 


956 


CONH2 


2, 6-diF-phenyl 


2- 


( 1 ' -CF3 -tetraz6l-2-yl ) phenyl 


957 


CONH2 


2., 6-diF-phenyl 




4 -mo rphp 1 i no c ar bony 1 


• 958 


.CONH2 


2, 6-diF-phenyl 




2 -me thy 1 1 - imidazoly 1 


959 


CONH2 


2, 6-diF-phenyl 




S-methyl-l-imidazolyl 


960 


GONH2 ' 


. 2 ; 6 - diF -phenyl 


..2- 


-methylsulf onyl- 1-imidazolyl 
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Table 5 



^N. " n : 

HN^NHa \ HN'^NH2 



Ex # A . B' ' ' • ■; 

/ ^ -1 phenyl 2- (amincjsurfonyl ) phenyl 

2 / phenyl 2 -.(methylaminosulfonyl) phenyl 

3 phenyl. 1 -pyrrol idinocarbonyl 

4 " phenyl . 2- (methylsulfonyl) phenyl 

5 phenyl ' 4-morpholino 

6 phenyl 2- ( 1 ' -CF3-tetrazol -2 -yl ) phenyl 
. 7 ' phenyl * . 4-morpholinocarbonyl' ^ 

8 . phenyl * 2-methyl^l-iinidazolyl 

9 phenyl ' • 5-methyl^l^imidazolyl 

•10 phenyl 2 -methylsulfonyl -"l-imidazolyl 

^11 2-pyridyl 2- (aminosulfonyl) phenyl 

12 2-pyridyl , '2- (methylaminosulfonyl) phenyl 

13 '2-pyridyl. T-pyrrol idinocarbonyl 
•14 2-pyridyl 2- (methylsulfonyl )'phenyl 

. . 15 2-pyridyl ' 4-m6rpholino 

'16 ^-pyridyl 2- (.1 ' -CF3-tetrazol-2-yl)phenyl 

17. 2-pyridyl , 4-morpholinocarbonyl 

18 2-pyridyl 2-methyl-l-imidazolyl 

19 2-pyridyl' , 5 -methyl -1-imidazolyl 
20- 2-pyridyl. ■ 2-methylsulf onyl-l-imidazolyl 

. 21 ; ' 3-pyridyl- ' 2- (aminosulfonyl) phenyl . 

22 3-pyridyl ' 2- (methylaminosulf onyl ) phenyl 

23 3-pyridyl , 1-pyrrolidinocarbonyl 

24 3-pyridyl 2- (methylsulfonyl ) phenyl 
25^ 3-pyridyl 4-morpholino.* 

26 3-pyridyl 2- (1' -CF3-tetrazoT-2-yl) phenyl 

27 3^pyridyl 4-morpholinocarbonyl 

28 3-pyridyl 2-methyl-l-imidazolyl 

29 • 3-pyridyl, 5-methyl-l-imidazolyl 

30 3-pyridyl 2-methylsulf onyl-l-imidazolyl 

31 2-pyrimidyl 2- (aminosulfonyl) phenyl 

32 . 2-pyrimidyl 2- (methylaminosulfonyl) phenyl 

33 2-pyrimidyl l-pyrrolxdinocarbonyl 

34 2-pyrimidyl . 2- (methylsulfonyl) phenyl 

35 2-pyrimidyl 4-morpholino 

36 2-pyrimidyl 2- (1 ' -CF3-tetrazol-2-yl)phenyl 

37 2-pyrimidyl 4-morpholin6carbonyl 

38 2-pyrimidyl 2 -methyl -l-imidazolyl 

39 2-pyrimidyl - 5-methyl-l-imidazolyl 

40 2-pyrimidyl 2-methylsulf onyl Tl-im'idazolyl 

41 5-pyrimidyl 2- (aminosulfonyl) phenyl 

42 5-pyrimidyl 2- (methylaminosulf onyl) phenyl 
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43. 5-pyrimidyl 1-pyrrolidinocarbonyl 

44 5-pyrimidyl ■ 2- (methylsulf onyDphenyl 

45 5-pyrimidyl , 4-morpholino 

46 5-pyrimidyl ^ 2- (1 ' -CF3-tetrazol-2-yl) phenyl - . 

47 . . • 5-pyrimidyl .. 4-morpholin6carbonyl 

48 5-pyrimidyl " ' 2-methyl-l-imidazolyl 

49 5-pyrimidyl- '5-methyl-l-imidazolyl 

■ 50 5-pyrimidyl- 2-methylsulf onyl-l-imidazolyl 

- 51'^ 2 -CI -phenyl : . 2- (aminosurf onyDphenyl 

52 . 2-Cl-phenyl . 2-(methylaminosulfonyl) phenyl 

53 2-Cl-phenyl 1-pyrrolidinocarbonyl 

54 - 2-Cl-phenyl ' 2- (methylsulf onyDphenyl 
, 55 2-Cl-phenyl " 4-morpholino;: 

56.; 2 -Gl -phenyl V 2- (l ' -CF3-tetrazol-2-yl) phenyl . 

57 2 -Ci -phenyl . 4-morpholinocarbonyl 

58 2-Cl-phenyl . . . *2-ihethyl-I-imidazolyl 

59 2-Cl-phenyl ' .5-methyl-l-imidaz61yl 

60 .2 -CI "Phenyl 2'^methvlsulf onyl-l-imidazolyl 

62 2-F-phenyl 2- (methylaminosurf onyDphenyl 

63 '2-F-phenyl i-pyrrolidinocarbonyl' 

, 64 , 2-F-pihenyl 2- {methylsulf onyl) phenyl ' 

65 2-F-phenyl ■ 4-morpholino - , . 

66 2-F-phenyl- .2-11' -GF3-tetrazol-2-yl) phenyl 
.67 2-F-phenyl 4-morpholinocarbonyl:. 

- 68 . ..'2-F-phenyl . » 2-methyl-l-imidazolyl 
69 • V 2-F-phenyl , ; 5 -methyl -1-imidazolyl 

. : 70 . '2-F-phenyl 2 -methylsulf onyl- 1 - imidazdlyl ' - 

71 2;6-diF-phenyl 2- (aminosulf onyl) phenyl^ 

72 2 , 6-diF-phehyl' 2- (methylaminosulf onyl) phenyl 

■ 73 2 ,6.-diF-phenyl 1-pyrrolidinocarbonyl ; 

74 2 , 6-diF-phenyl ' ' 2~ (methylsulf onyl ) phenyl 

75 2, 6-diF-phenyl' ^ 4-mprpholino . : 

■ 76 2;6-diF-phenyl 2- (l'-CF3-tetrazol'-2-yi)pher^^ 
' / ^ . .77'- ,2 ,: 6-diF-phenyl" ' * 4-morpholinocarbonyl / . 

: : 78 2, 6-diF-phenyl , 2-methyl-l-imidazolyl 

79 . 2, 6^diF-phenyl 5-methyl-l-imidazolyl , 

80 2,-6-diF-ph'enyl 2-methylsulf onyl-l-imidazolyl 
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Table 6 



pla 
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N 



o . . p O 



N 



A DE 




» // H . 



q O 



Rta N 



DE 




H . . 
A . 




H 



N 



A 7/ H 



DE- ■ ir 'A- 

s 0 



N^A-^ " DE^ "if "^^ 
O 



t 



A 



w 



< H 



DE. n 7^ O 



DE 




' aa 




N 



z O 
OMe 

I If H 



cc 
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dd ° ee O . ff 

99 i» O 

mm o o jT ''^ 

nn . ■ 00 o • 

N ' N H A. A N . X 

pp O DE'^ ^R'« T . 

qq rr O 

ss - O , °^tt ° 

N' N Nl N 

» // H \\ / H 

w . O O 
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For each example, DE is: 

(A) pyridin-4-yl-CH2v - 

(B) 2'-ainino-pyrimidin-4-yI, 
(.C ) 6 -amino -pyr idin-2 -yl , 

5 ■ (D) 3-amidino-4-F-phenyl, , or ' ' 

(E) N-amidino-3rpiperidiriYl . 



Ex * 








■ • - • . -B ■ ■ 


1 ; 


CH3 


phenyl 




2- (aminosul f onyl) phenyl . 


2. 




phenyl 


2- 


■ {methylaminosulf onyl ) phenyl. 


3 




phenyl 




1 -pyrrolidinocarbony 1. 


4 


CH3 


phenyl 




2- (methylsulfonyl) phenyl . 


5 


CH3 


phenyl 




4-morpholino 


6 




phenyl 




( 1 ' -CF3 - tetrazol -2 -y 1 ) phenyl ' 


7 




phenyl 




4-morphoiinocarbonyl 


8 




phenyl 




2 -methyl- l-imidazolyl 




" "CH3^ " " 


- -^^-'--phenyl ' 




" ''^5 -me thy 1"- 1- imida 2oly^^^^ 


10 


CH3 


phenyl 


2-methylsulfonyl-l-imida2olyl . 


1 T 


PHo 

. ^"3 


? — nvridvl 




2- (amihosulf onyl) phenyl; ' 




" CH3 


9— ovridvl 


2- 


■ (me thylaminosul f onyl ) phenyl 


13 ■ 


' CH3 


2-Dvridvl 




1 -pyr r 0 1 i dinoc arbonyl 


14 / 


■ CHi - 


2-pyridyl . 




2- (methylsulfonyl) phenyl 


15 


CH3: 


2-pyridyl 




4-m6rpholino 


16 ■ . 


' CHt 


2-pyridyl 


2- 


( 1 ' -CF3 - tetrazol -2 -yl ) phenyl 


■\ 17 


CH3 


2-pyridyl 




4-morph61inocarbonyl 


18 


CH3. " 


2-pyridyl ^ 




. 2-methyl-l-imidazolyl . 


19 


./CH3 


■2-pyridyl 




5 -methy 1 - 1 7 imidazoly 1 


20 


. ; CH3 


2'-pyridyl ' 


2 -methylsul f onyl -1 - imidazblyl 


21 


CH3 


, 3 -pyr idyl 




2- (aminosul f onyl ) phenyl 


22' 


CH3 


3-pyridyl 


2- 


■ (methylaminosulfonyl )phehyl 


23 


^CH3 


3-pyridyl 




1-pyrrolidinocarbonyl • 


24 . 


CH3 


3 -pyridyl 




■2- (methylsulf onyl )'phenyl 


25 • . 


CH3 


3-pyridyl' 




4-morpholinO" ' 


26 


' CH3 


3-pyridyl 


2- 


( 1 ' -CF3 - tetrazol -2 -yl ) phenyl 


27 


CH3 


~ 3 -pyridyl - ' 




* ^-morpholinocarbonyl 


28 


CH3 


.3-pyridyl' 




2 -me t hy 1 - 1 - imida z 0 ly 1 


29. 


GH3 


3-pyridyl, 




■ S-methyl-l-imidazolyl 


30 


CH3 


3-pyridyl 


2- 


-methylsulfonyl-1-imidazoiyl . 


. 31 


CH3. 


2-pyrimidyl ; 




2- (aminosulfonyl) phenyl . 


32 


CH3 


2-pyrimidyl 




- (methylaminosulf onyl ) phenyl • 


33 


CH3 


2-pyrimidyl . 




1-pyrrolidinocarbonyl 


34 


CH3 


2-pyrimidyl 




2- (methylsulfonyl ) phenyl ; 


35 


CH3 


2-pyrimidyl 




4-morpholino 


36 • 


' CH3 


2-pyrimidyl • 


2- 


(1' -CF3 -tetrazol -2 -yl) phenyl . 


37 . 


/ CH3 


2-pyrimidyl 




4 -morpholinocarbonyl 


38 


CH3 


2-pyrimidyl 




2 -me thy 1 - 1 - imidazo ly 1 


^ 39 


CH3 


2-pyrimidyl 




5 -methy 1 - 1 - imidazo ly 1 


40 


CH3 


2-pyriinidyl 


2- 


-methylsulfonyl -l-imidazolyl 
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A 1 


Crl3 


5 


-pyrimidyl 




2- (aminosulfonyl ) phenyl 




uri3 . 


5 


-pyrimidyl 
-pyT.iihidyl — 


2 


- (methylaminosulfonyl) phenyl 
. 1 ■pyrx'olidxiiucaxbohyl 


44 


\_n3 


C 


~ py IT J. m 1 ay JL 




2- (met nyXsu Irony 1) phenyl 


* 45 


v-fi3 


D 


py 1 viy J- 




4 -niorpholino 


4fi 


v^n3 




-pyjriiniayx 


z ■ 


- (1 -CF3-tetrazol -2 -yl) phenyl 


47 


\^ri3 


c 
D 


-pyiriniidyl 




' 4-morpholinocarbonyl 


4ft 




-3 


-pyirxmidyl 




2 -me tnyl - 1 - xmxdazolyl 


4Q 


^113 


D ■ 


" py r 1 m X ay 1 




b -me tnyl - 1 - xmxdazolyl 


so 


V-XI3 


*^ 


-pyninidyl 




-methylsulf onyl-l-imidazolyl . 




CH3 


2- 


-CI -phenyl 




2- (aminosulfonyl) phenyl 




CH3 


2- 


-CI -phenyl 


2 


- (methylaminosulfonyl ) phenyl 


DO 


.Cri3 


2- 


-CI phenyl 




1-pyrrolidinocarbbnyl 


^4 * 


v,xl3 


z ■ 


7Ci-pnenyl 




2 - (methylsulf onyl ) phenyl 


DD 


CH3 


z - 


-CI -phenyl 




4-morpholino 




vjri3 


0 

- 


-ci-pnenyl 


2 - 


■ (.1 ' -CF3 - tetrazol -2 -yl ) phenyl . 


O I 


Crl3 


^- 


-CI -phenyl 




4-morpholinocarbonyl 


^ Q 
J o 


Crl3 . 


z - 


-CI -phenyl 




2 -methyl -1-imidazolyl* 






z - 


-CI -phenyl 




5 -methyl - 1 - imidazolyl 


0 u 


OUT- 


z- 


-CI -phenyl 


2 


-me thy 1 sul f ony 1 - 1 - xmxdazo lyl 


51 


CH3 , 


2 


-F -phenyl 




2 - ( aminosulfonyl ) phenyl 


52 


CH3 


2 


-F-phenyl 


2 


- (methylaminosulfonyl) phenyl ' 


bp 


CH3. 


' 2 


-F -phenyl 




,1-pyrrolidinocarbonyl 


Of* 




z. 


-F-phenyl 




2 - (methylsulf onyl ) phenyl 




. ^"3 


n 
z 


-F-phenyl 




4-morpholino 


OD 




Z 


-F-phenyl 


2- 


(1 -:CF3-tetrazol-2-yl) phenyl 


A'? 
O / 


UX13 


Z 


-F-phenyl 




4 -morphol inocarbonyl 


DO 


CH3 


Z 


-F-phenyl 




2 -methyl - 1- xmxdazolyl 


fiQ 




. Z 


-F-phenyl 




5 -methyl - 1 - xmxdazolyl 


/ VJ 


v-ri3 




-F-phenyl 


2- 


-methylsulf onyl -1- xmxdazolyl 




CH3 


2,6- 


-diF-phenyl 




2 -( aminosul f ony 1 ) phenyl . 




CH3 


2 , 6- 


-diF-phenyl 


2- 


- (methylaminosulfonyl) phenyl 


/ J 


L.rl3 


,Z , D- 


- d i F - pheny 1 




, l-pyrrolidinocarbonyl ' 


74 


PM-» 


. z r 0 


-air — pnenyx 




2 - (methylsulf onyl ) phenyl 


75 


PH-» 


Z / D 


-axr — pnenyx 




4— morphol inp 


76 




^ f u 


Qxi: —pnenyx 


z — 


(X -c^r 3-tetrazox-2-yi)phenyl 


77 


^XT3 


Z , D 


axr —pnenyx 




4 -morphol inocarbonyl * 


78 




Z , D 


axr —pnenyx 




z -metnyl-l-xmxaazolyl 


79 


PW-> 


z , p 


axr —pnenyx 




5 -methyl -1 -imidazolyl ► 


80 




Z / 0 


axr —pnenyx 


z - 


methyl sul f onyl - 1 - imidazolyl 


81 


PMoPM-> 




pnenyx 




2 - ( aininosulf onyl ) phenyl 


82 


CH2CH3 




phenyl 


2- 


(methylaminosulfonyl ) phenyl 


-83 


CH2CH3 




phenyl 




1 -pyrrol idinocar bony 1 


84 


CH2CH3 




phenyl . 




2- (methylsulf onyl ) phenyl 


85 


CH2CH3 ■ 




phenyl. 




4-morpholino 


86 


CH2CH3 




phenyl. 


2- 


( 1 ' -CF3 - tetrazol -2 -yl ) phenyl 


87 


CH2CH3 




phenyl 




4 -morphol inocarbonyl 


88 


CH2CH3 




phenyl 




2 -me thy 1 - 1 - imidazolyl 
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89 


' GH2CH3 


phenyl 




5 -me thyl - 1 - imidazolyl 


90 . 


CH2CH3 


phenyl 


2.- 


-me thylsulf onyl - 1- imidazolyl 


91 , 


CH2CH3 


2-pyridyl 




2 - ( aminosulf onyl ) phenyl ' 


• * 92 - 


CH2CH3 , 


2.-pyridyl 




- (methylaminosulfpnyl) phenyl 


93 


CH2CH3 . 


2-pyridyl . 




1-pyrrolidinocarbonyl ^ . 


, ; 94 : 


CH2CH3., 


2-pyridyl . 




. 2- (methylsulf onyl) phenyl 


95 . 


CH2CH3* 


2^pyridyl, 




4-morpholino 


^ 96 


CH2CH3 


2-pyridyl 


2- 


{ 1 ' -CF3 - tetrazol-2-yl ) phenyl 


97 


CH2CH3 


' 2-pyridyl * 




4 -morpho 1 inoearbony 1 


• 98 ■ 


CH2CH3 


2-pyridyl^ . 




2 -me t hy 1-1-imidazolyl 


■99 , 


CH2GH3 


2-pyridyl 




5 -me thy 1 - 1 - imidazolyl 


. 100 


CH2CH3 


2-pyridyl 


2- 


-methylsulf onyl - 1 - imidazolyl 


101 


CH2CH3' 


3 -pyr idyl 




2^ (aminosulf onyl) phenyl 


' ■ 102' 


,CH2CH3 


3-pyridyl 


2- 


- (methylaminosulf onyl) phenyl 


103 


CH2CH3 


3-pyridyl 




1-pyrrolidinocarbonyl 


104 


cHoCH^ : 


3 -pyridyl 




2- (me thylsulf onvl) phenyl 








^:4«2in6rphbllno - 


106 


CH2GH3 


3-pyridyl . . 


2- 


'( 1 ' -GF3 - tetrazol 72 -yl ) phenyl 


107 


CH2CH3. 


.'3-pyridyl 




4 -morpho 1 inoearbony 1 


.108 


CH2CH3 ■ 


3 ^pyridyl 




2-methyl-l-imidazolyl 


' 109 - 


'CH2CH3. 


3-pyridyl 




5 -me thyl - 1 - imidazoly 1^ 


lip 


.CH2GH3V 


3 ^pyridyl 


2- 


-methylsulf onyl -1- imidazolyl 


111 • 


GH2CH3 ' 


' 2 -pyrimidyl 




2 - (aminosulf onyl) phenyl 


•112. , 


. GH2GH3 


; 2-pyrimidyl 


2- 


^methylaminosulf onyl) phenyl . 


113 ' 


GH2GH3 • 


2-pyrimidyl' 




1 -pyrrol idinoca:rbonyl 


• 114 


GH2GH3 


■ 2 -pyr imidyl 




2- (methylsulf onyl) phenyl . 


115: 


GH2CH3 


'2-pyrimidyl 




4-mprpholino 


116 


.-CH2GH3 


.2-pyrimidyl 


2- 


( 1 ' -GF3 - tetrazol -2 -yl ) phenyl 


117 


GH2GH3 ' 


: 2-pyrimidyl. 




, 4-morphoiinocarbonyl 


118 


GH2GH3 


'2-pyrimidylv 




2-methyl-l-imidazolyl 


/ 119 


GH2CH3. ; 


2-pyrimidyl 




5 -methyl-1 -imidazolyl 


120 


- GH2GH3 


..2-pyrimidyl ^ 


2- 


-me thylsulf onyl - 1 - imidazp lyl 


.121 


CH2CH3 : . 


5-pyrimidyl 




' 2 - (aminosulf onyl ) phenyl 


122 • 


CH2CH3 


5 -pyr imidyl 


2- 


- (methylaminosulf onyl) phenyl 


123 


'GH2GH3 


5-pyrim"idyl^ 




" 1-pyrrolidinocarbonyl " 


124 


CH2CH3* , 


'5 -pyr imidyl 




2 -"(methylsulfonyl) phenyl , 


125 


GH2CH3 - 


5-pyrimidyl 




4 -morpho lino 


126 


GH2GH3 


5-pyrimidyl 


2- 


(1 ' -GF3 -tetrazol -2 -yl ) phenyl 


127 ■ 


GH2GH3 


5-pyrimidyl 




4 -morpho 1 inoearbony 1 


128 


.GH2CH3 


5-pyrimidyl • 




2 -me thy 1 -1 - imidazolyl 


; 129 ' 


GH2GH3 


•5-pyrimidyl 




5-methyl-l-imidazolyl 


130, 


GH2GH3 


5-pyrimidyl 


2-methylsulf phyl-l-iinidazplyl 


131 


CH2GH3 


, 2'-Cl-phenyl . 




2 - (aminosulf onyl ) phenyl 


132- 


GH2GH3 • 


2 -C-1 -phenyl 


2- 


■ (methylaminosulf onyl) phenyl 


133 


CH2CH3 


2-Gl-phenyl- . 




, l-pyrrolidinocarbonyl 


134 


GH2eH3 


2-Gl-phenyl 




2 - (metHylsulf onyl ) phenyl 


135 


. GH2GH3 


2 -Gl -phenyl 




4-morpholino 


136 . 


CH2GH3 


2 -Gl -phenyl 


2- 


(1' -GF3-tetrazol-2^yl)phenyl 
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1 '^7 




0 


-ux-pnenyi , 




4 -morpho 1 inocar fc>ony 1 


X J o • 

i "^Q 




^ - 


- C 1 — pheny 1 

-Gl — phf=»ny 1 




2 -methyl- l-imidazolyl 
— T — 5 -mothyl — t — imidazuly 1* 






4.- 


-CI —phenyl 


, z 


-methylsulf onyl-l-imidazolyl 




S-rl2CH3 


z 


-F -phenyl 




2-^(aininosulf onyl ) phenyl 




CH2CH3 


2 


-F -phenyl • 


2 


- (methylaminosulfonyl) phenyl 




LII2CH3 




-F-phenyl 




1 -pyrrol idinocarbonyl 


1 44 
X "a *1 


(wii2Url3, 


0 


—F— phenyl 




2- (methylsulf onyl ) phenyl 


1 4R 

X M ^ 


L.n2V-rl3' 


0 


—F— phenyl 




- • 4 -morpho lino 


1 4fi 

X O 


yrl2*-rl3 


0 


- F —phenyl 


z - 


- (1 -CF3 -tetrazol -2 -yl ) phenyl 


1 47 


^-^l2C^l3, 




- F — phenyl 




, 4-mbrpholinocarbonyl 




ull2(-H3 




-F-phenyl 




2 -me t nyl - 1 - imidazoly 1 


1 4 Q 


.Crt2C.H3 




-F-phenyl. 




5 -methyl - 1- imidazolyl 


1 c^n 


(-H2CH3 


• n 


-F-phenyl 


2 


-me thy 1 sul f ony 1 - 1 - imidaz qlyl 


1 C T 

:lbl 


CH2CH3 ; 


2,6 


-diF-phenyl 




2- (aminosulf onyl) phenyl 


±d2 


CH2CH3 


2,6 


-diF-phenyl 


2 


- (meithylaminpsulf onyl ) phenyl . 


133 


. CH2CH3 


2,6- 


-diF-phenyl 




. 1 -pyrrol idinocarbonyl 


1 C^4 


. Url2v-ri3 


Z , D ■ 


"diF-phenyl 




2 - (methylsulf onyl ) phenyl 




CH2CH3 r 


z , 6- 


-diF-phenyl 




4 -morpho lino 


J.DO 


CH2CH3 


Z , D- 


-diF-phenyl 


2- 


• (1' -CF3-tetrazol-2-yl) phenyl 


xD / 


C-H2CH3 


/ .6 ■ 


-diF-phenyl 




\ ^-morpholinocairbonyl 


1 c:q 
xDo 


GH2CH3 


2,6- 


-diF-phenyl 




2 -me thy 1 - 1 - imidazoly 1 


1 

xD^ 


CH2CH3 * 


Z , D- 


-diF -phenyl 




■5-methyl-l-imidazolyl 


xou 


C-H2CH3, 


0 c 

Z , D- 


-diF-phenyi 


2- 


-methylsulf onyl- 1-ifnidazolyl 


Xbl 


' CF3 




'phenyl 




2 - (aminosulf onyl ) phenyl ' 


1 CO 


CF3 




phenyl . - 


2- 


r (methylaminosulfonyl ) phenyl 




CF3 




phenyl 




i-pyrrolidinocarbonyr 


1 fi4 


CF3 




phenyl 




2 - (methyl suit onyl ) phenyl 


X U ^ ' 






phenyl 




■4 -morpho lino * . 


X vJ VJ 


3 




phenyl 


0 

z — 


(1 -CF3 - tetrazol -2.-yl ) phenyl 


1 67 

X D / 






phenyl* 




4 -morpholinocarbonyl 


X u o 


PT?-. 




phenyl 




z -methyl- l-imidazoiyl 


X u ^ 






phenyl. 




o -me tny 1 - 1 - imidaz 0 ly 1 


170 

X / V/ 


• 3 




phenyl • . 


n 

z - 


■methylsulf onyl- 1-iihidazblyl 


1 *? 1 

X / X 


GF3 


2 


-pyridyl \ 




2 - ( aminosulf onyl ) phenyl 


1 79 
X / z 


- PIT-. 
CF3 


2- 


-pyridyl 


z - 


- (methylaminosulfonyl) phenyl 


X / J 


CF3 


2- 


-pyridyl 




1 -pyirrolidinocarbony 1 


174 


ur3 


2^ 


-pyridyl 




z— vmecnyisuironyi;pnenyi ' 


175 


v^r 3 


2- 


-pyridyl^ 




4— morpho lino 


176 


.v^r 3 


2-pyridyl 


z — 


(1 -cr3^^^^^zoi-z— yi;pnenyl 


177 


v-^3 


2- 


-pyridyl 




f4 — morpno-LxnocarjDonyi 


178. 


CF3 


2- 


-pyridyl 




2 -methyl - 1 - imidazolyl 


179 


CF3 


2- 


-pyridyl ^ 




5 -methyl - 1 - imidazolyl 


180 


CF3 


2- 


-pyridyl 


2- 


me t hy 1 s u 1 f onyl - 1 - iifii da z 0 ly 1 


181 


CF3 


3- 


-pyridyl 




2 - ( aminosulf onyl ) phenyl 


182 


CF3 


3- 


-pyridyl 


2- 


(methylaminosulfonyl ) phenyl 


183 


■ CF3 . .. 


3- 


-pyridyl 




' 1-pyrrolidinocarbonyl 


.184 


CF3 


3- 


rpyridyl 




2r (methylsulf onyl) phenyl 
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185. 


- , CF3 


3-pyridyl 




4-morpholino 


186 


• eF3 


3-pyridyi 


2- 


d '-CF3 - tetrazol -2 -yl ) phenyl 


,187 


CF3 


3-pyridyl- 




4 -morpholinocarbonyi 


...188 


. :cF3 - 


' 3-pyridyl ' 




'2-methyi-l-imidazolyl . 


189 


: .CF3 


3-pyridyl 




. .'5-methyl-l-imidazolyl 


19 b 


^ CF3 " 


.3-pyridyl 


2- 


-methylsul'fonyl-1- imidazolyl \ 


191- 


CF3 


2 -pyr imidyl 




^ 2- (aminosulf pnyl ) phenyl 


-192 


'.GF3 


2 -pyr imidyl 


2- 


- ( me t hy 1 aminosul f ony i ) phenyl 


193 


: CF3- , 


• 2 -pyr imidyl , 




' Irpyrrolidinocarbonyl . 


194 


CF3 . 


. ,2 rpyr imidyl 




2-'{methylsulfonyl ) phenyl 


" 195 


CF3 


2 -pyr imidyl 




' - ■ 4-morpholino 


196 


, CF3 ' 


2 -pyr imidyl 


2- 


(1 ' -CF3 -tetrazol -2 -yl ) phenyl 


197 


GF3 ^ 


2-pyr.imidyi 




, 4-morpholinocarbonyi ■ 


y 198 


,. -CF3 


> \2-pyrimidyl 




2 -methyl- 1 -imidazolyl . v 


199 




2-pyrimidyl 




5-methyl-l-imidazolyl ' 1 ■ 


200 


■ CF3 „. 


, 2-pyrimidyl 


2 -me thy Isiil f ony 1 - 1 - imidazoly 1 


--201P 








-r^2^(aMinXDrsulff 


202 


.^GF3 . 


5-pyrimidyl 


2- 


- (me thylaminosulf ony 1 ) phenyl 


203 


: CF3 . 


5 -pyr imidyl 




1-pyrrolidinocarbonyl 


. 204 


■ CF3 . 


5 -pyr imidyl 




2- (mLethylsulfonyi) phenyl . 


205 


GF3;' 


5 -py r imidyl - 




^ - 4-morphorino 


206 


CF3 r: 


5 -pyr imidyl . 


2- 


( 1,'. -CF3-tetrazol-2-yl) phenyl 


'207 


CF3 ^ 


. ' 5 -pyr imidyl ' 




4-morpholinocarbonyl, ' 


208 


.CF3.- 


, 5-pyrimidyl 




* 2 -methyl -1 -imidazolyl 


209 


CF3 


. 5-pyrimidyl 




. 5-methyl-l-imidazolyl,. ; 


210 * 


CF3 ' 


5-pyrimidyl 


2 -me thy Isul f ony 1 - 1 - imidazolyl . 


^211 


, CF3 


' 2 -Gl -phenyl • 




2 -( aminosul fonyl ) phenyl 


212 


CF3 


. 2 ^Cl -phenyl 


2' 


: (methylamindsulfonyl ) phenyl 


213 


' CF3 


: , 2 -Cl -phenyl 




I-^.pyrrolidinocarbonyl \ 


214 


CF3 


2 -CI -phenyl 




2- (methyisuifonyl) phenyl 


215 


CF3 


' 2-^ci-phenyl 




^ 4-morpholino 


216 


, CF3 ■' 


2-Gl-phenyi * 


2- 


( 1 ' -GF3-t.etrazol-2-yl) phenyl 


217 


.CPs . 


' 2-Cl-phenyl 




4 -morpho 1 ihocarbony 1 


218- . 


. CF3 


2 -Cl -phenyl - 




2 -methyl -1 -imidazolyl - 


• 219- 


CF3- • 


''2-Cl -phenyl - 




-5 -methyl -1- imidazolyl--^ - 


220 


cFr 


2-Cl-phehyF 


r 2 -me thyl sul f ony 1 - 1 - imidazo ly 1 


221 


CF3' 


! 2 -F -phenyl; 




.2- (aminosul fonyl) phenyl 


.222 


. CF3. 


'2 -F -phenyl 


2; 


-(methylaminosulfonyl) phenyl . 


223 


CF3.: 


* 2-F-phenyl 




1-pyrrolidinocarbonyl 


224 


GF3 


' 2-F-phenyl ' 




2 - .(methyisuifonyl ) phenyl . 


225 


GF3 • 


, 2-F-phenyl 




' 4-:morpholino 


226 


CF3 : 


2-F-phenyl: 


2- 


( 1 ' •^'CF3 -tetrazol -2 -yl ) phenyl 


227 


GF3 , 


2-F-phenyl 




; .4 -morpholinocarbonyi 


228 


GE3 


' ^-2-F-phenyl; , 




2-methyl-l-imidazolyl . . 


•229 


.1 GF3 


■ . -2-F-phenyl 




.5-methyl-l-imidazolyl' . 


230 


. GF3 


2-F-phenyl" • 


^ 2-me thy Isul fonyl-I-imidazolyl 


. 231; 


GF3 


2 , 6-diF-phenyl. 




2- (aminosul fonyl) phenyl , 


232 


.CF3 


2 ,.6-diF-phenyl 


2- 


- (methylaminosulfonyl) phenyl 
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233 


CF3 


2 , 6-diF-phenyl 




1 -pyrrol idinocarbonyl 


234 


CF3 . 


2, 6-diF-phenyl 




2 - '(methyl su If ony 1 ) phenyl 


■ 235 


CPs 


2 , 6-diF-Dhenvl 




4 -mnrpholino ■ 


236 


CF3 


2 , 6-diF-phenyl 


2 


- (1 ' -CF3-tetra2ol-2-yl) phenyl 


237. 


CF3 ■ 


2 , 6-diF-phenyl 




4-morpholinocarbonyl 


•238 


CF3 


2 , 6-diF-phenyl 




2 -me thyl - 1 - imidazoly 1 


239 


CF3 


2, 6-diF-phenyl 




S-methyl-l-imidazolyl . 


240 


CF3 


2 6-diF-phenyl 


2 


-methylsulf onyl-l-imidazolyl 


241 


SCH3 


phenyl ' ' 




2 - ( aminosulf onyl ) phenyl ' 


242 


SCH3 


. phenyl 


2 


- (methvlaminosulf onvl ) ohenvl 


243 


SCH3 ■ 


■phenyl- 




l-Dvrrolidinocart>onvl 


244 


SCH3 


^ phenyl 




2- (methylsulf onyl ) phenyl 


245 


'SCH3 ■ 


phenyl 




4-morpholino 


246 . 


..SCH3 


phenyl 


2- 


- (1' -CF3-tetrazol-2-vl) Dhenvl 


• 247 


SCH3 


phenyl 




4 rmorpholinocarbonyl 


248 


SCH3 • 


phenyl 




2 -me thyl - 1 - imidazolyl 


249 


SCH3 • 


phenyl 




5 -methyl -1-imidazolyl 


. 250 


'SCH3 


phenyl 


2 


-methylsulf onyl -1- imidazolyl 


251 


SCH3 


2-pyiridyl 




^ \ OLlHJLH\^i^ KA. -A- A. vXAjf ^ / ^./I^CSXIV^ 


252 


SCH3 


2 -Dvridvl 


2 


— ( mefchvXajTiinri«;ii 1 "FrtTTv/l ^ •niHo'n^rl 


•..253. 


SCH3 


2 -pyridyl 




' 1— Dvrrolidinocrai^hrSnvl 


254 


SCH3 


2'^pyridyl 




2- (methylsulf onyl ) phenyl 


255 


SCH3 


2 -pyridyl 




4-morpholino 


256 


SCH3 


2 -pyridyl 


2- 


• (1/ -CF3-tetra2ol-2-vl ) r>henvl 


"■257 


SGH3 ■ 


2 -pyridyl 




4-m6rpholinocarbonyl " 


258 


SCH3 


2 -pyridyl 




2 -methyl - 1 - imidazoly 1 * 


259 


SCH3 


* 2 -pyridyl 




5 -methyl - 1 - imidazolyl 


260. 


SCH3 


2 -pyridyl 


2- 


-me thy 1 s u 1 f onyl - 1 -dmida z o ly 1 . 


261" 


SCH3 • 


3 -pyridyl ■ 




2— (aminosulf onyl ) phenyl 


262 


SCH3 


3 -pyridyl 


2- 


- (me thyl amino su If onyl ) phenyl 


263 ; 


SGH3 


3 -pyridyl • 




1 -pyi^^ol idinocarbonyl 


264 


SCH3 


3 -pyridyl 




2 - (methylsulf onyl ) phenyl . 


265 


SCH3 


3 -pyridyl ' 




4-morpholino 


266 


SCH3 


3 -pyridyl 


2- 


( 1 ' -CPs - te trazol -2 -y 1 ) phenyl 


267 ■ 


.SCH3 


3 -pyridyl 




4 -morphol inocarbony 1 


268 


SCH3 


3 -pyridyl , 




2 -methyl - 1 - imidazoly 1 


269 


' SCH3' 


3 -pyridyl 




5 -methyl - 1 - imidazoly 1 


270 


SGH3 


3 -pyridyl 


2 -me thy 1 sill f ony 1 - 1 - imida zo ly 1 


271 


SCH3 


2 -pyr imidy 1 




2-- (aminosulf onyl ) phenyl 


272 


SCH3 . 


2-pyrimidyl 


2- 


■ (methylaminosulf onyl ) phenyl 


273 


SCH3 


2-pyriinidyl * 




1 -pyrrol idinocarbonyl 


274 


SCH3 


2-pyrimidyl 




2- (methylsulf onyl ) phenyl 


275 


SCH3 


2-pyrimidyl 




4-morpholino 


276 


SCH3 


2-pyrimidyl 


2- 


{ 1 ' -CF3 - t etrazol -2 -yl ) phenyl 


277 ■ 


SCH3 


2-pyrimidyl 




4-morpholinocarbonyl 


278 


SCH3 ■ 


2-pyrimidyl 




2 -me thyl - 1 - imidazoly 1 


279 


SCH3. 


2-pyrimidyl^ ' 




5 -methyl - 1 - imida zolyl 


280 


SCH3 


2-pyrimidyl 


2- 


me thyl sul f ony 1 - 1 - imidazolyl 
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281 ■ 


SCH3 , 


5-pyrimidyl 




2 -( aminosulf onyl ) phenyl 


282 . 


SCH3 


5-pyrimidyl • 


. 2- 


- (methylaminosulf onyl ) phenyl 


■ 283. ■ 


SCH3 


5-pyrimidyl 




, ' 1-pyrroiidiriocarbonyl 


284 : 


■ SCH3 


5-pyrimidyl 




2- (methylsulf onyl) phenyl ; 


285 ^ 


SCH3 


5-pyrimidyl 




4-inorpholin6 • 


^ o o 


0^113 


R — TTv^T" "1 mi f5v] 


2- 


(1 ' -CF3-tetrazoi-2-yl) phenyl 


287 ■ 


.SCH3 


5-pyrimidyl 




. 4-morpholinocarbonyl 


: ■ 288;\ 


SGH3: 


' 5-^pyrimidyl . 




;2-methyl-l-imidazolyl - 


289 • 


SCH3; 


/ 5-pyrimidyl 




' 5 -methyl -l-imidazoiyl 


290 . 


SCH3 


5-pyrimidyl 


2 -methyl sul f ohy 1 - 1 - imidazoly 1 


291 


SCH3 


2 -Gl -phenyl 




2- ( aminosulf onyl) phenyl 


292: " 


.SCH3 


■ 2 -Gl -phenyl , 




• (methylaminosulfonyl) phenyl 


293 


';• SCH3 


2 -CI -phenyl 




1 -pyrrolidinocarbonyl 


294 • 


SCH3\. 


2 ^Cl -phenyl 




2- (methylsulf onyl) phenyl • 


295 


' SCH3 


2 -Gl -phenyl 




.4-morpholino 






2 -Gl -phenyl 


2- 


(1' -CF-^-tetrazol-2-yl) phenyl 






- "^"2'^r^pSenyr^^: 


^"^■^ " ;4^mS2rp 


298 


SCH3 


2 tG 1 -phenyl - 




' ^^2 -methyl- 1-imidazolyl \ 


299 


SGH3 


2 -Gl -phenyl 




5 -me thy 1 - 1 - imidazoly 1 


300 ' 


SCH3 


2 -Gl -phenyl 


2- 


-methyl sul f onyl -It imidaz oly 1 


3 01 


SGHi 


2 -F -phenyl 




2- (aminosulf onyl) phenyl 


" 302 


* SCH3 


2 -F -phenyl 


2- 


-.(methylaminosulfonyl) phenyl ' 


303 


SCH3 


' 2 -F -phenyl - 




1 -pyrrolidinocarbonyl 


^ 304 . 


SCH3 


' " ■ 2 -F -phenyl 




,2 -.(methylsulf onyl) phenyl 


305 


SCH3 


'2.-F -phenyl 




4-morpholino. 


306 


SCH3 


2 -F-phenyl 


2- 


( 1 ' -CF3 - t etr azol -2 -yl ) phenyl 


307 . 


^ SCH3 


■ ' 2 -F-phenyl 




4-morpholinocarbonyl \ 


■ . 3 08 ' 


SCH3 


V 2 -F-phenyl - 




2 -me thyl- 1 - imidazoly I;' 


309"^" 


'"'SCH3 


2 -F-phenyl 




. . 5 -methyl -1- imidazoly 1 


. 310 . 


SCH3, 


2 -F-phenyl 


2- 


-me thylsul f ony 1 -1 - imidazolyl 


311 


SCH3 


* 2 , 6-diF-phenyl 




2- ^aminosulf onyl) phenyl ' ' 


- 312 




- 2', 6-diF-phenyl 


'2- 


- (methylaminosulfonyl )phenyl. 


313^ 


' SCH3 ' 


2 , 6 -diF -phenyl 




... 1 -pyrrolidinocarbonyl 


314 


SCH3'' 


'2 , 6-diF-phenyi 




2- (methylsulf onyl j phenyl 


' 315 ' ■ 


^CH3^ 


' 2 6-diF-pHenyl 




4 -rnorphol iho " ' 


316^ 


SCH3' 


; 2 , 6rdiF-phenyl 


2- 


(1 ' -c:F3t tetrazpl-^2 -yi ).p^ 


317 


SCH3; 


2 , 6-diF-phenyl 




4-mbrph6lihocarbonyl 


.318 


SCH3 . 


2,.6-diF-phenyl- 




./ 2 -methyl -1- imidazolyl 


31? : 


SCH3 


2, 6-diF-phenyl 




5-methyi-l-imidazolyl ^ 


320 


SCH3 


2 , 6'-diF-phenyl 


2 -methyl sul f ony 1 - 1 - imidazo ly 1 


321^ 


SOCH3 


phenyl 




2- (aminosulf onyl ) phenyl 


322. 


SOGH3 


phenyl 


2-'{methylamino'sulf onyl ) phenyl 


323 


SPGH3 


phenyl 




1 -pyrrolidinocarbonyl 


324^ 


^ SOCH3 


phenyl- 




'2 - (methylsulf onyl ) phenyl- 


. 325 


SOGH3 


phenyl - 




■4-morpholino 


• 326 


SOCH3 


phenyl 


2- 


{ 1 ' -CF3 - tetrazol-i-yl ) phenyl 


327 


SOCH3 


phenyl 




- 4 -rnorphol indcarbonyl 


328 


SOCH3 


. . , phenyl 




2 -me t hy 1 - 1 - imida z 0 ly 1 
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329 


SOGH3 




phsnyl 






330 


SOCH3 




phenyl* 


2 


— m@ thvl csiJ 1 f on\/"l — 1 — irm'H;:i'7'r\lirl 


331 
332 , 


SOCH3 
SOCH3 




^ ■ Hy-^-^^Y-^ 

^ f J Jr 


9 


^ \ cmi.nikj 0 ti.-L .njxiy X / y/iixdii^ X 

V uixy xcuiixiiLJo ux X oxiy x ) pnenyx 


. 333 


SOCH3 ' 




2 — "D v^" 1 riv 1 

*j t'' jr ^ ^^Jr ^ ■ 




X X X \jx xuxii\jt--cix x?ony X 


334 


* SOCH3 




2 -pyridyl 




2— (methvlsul f onvl ^ rih^nvrl 


335 


SOCH3 




2 — Dvaridvl 




4— itioimhol "i no 


336 


SOCH3 




2 -Dvridvl 


2- 


- ( 1 ' — CF7 - tetrazol — 2 - wl \ ■rkhtfaniz-l 


337 


SOCH3 




2 -Dviridvl 






338 


SOCH3 




2 — tDvr*idvl 




^ iiicrL-xijrx X xiiixud^oxy-x " 


339 * 


. SOCH3 




2— ■DVT'ddvl 




— ' iiic:u.ii_yx X xiirxtAct 20Xy J. 


340 


SOCH3 




2— 'Dvi'idvl 


2 


— Tnca f- "hxyl crill 'FoTTV/'T — 1 — ,"1 m "4 /-\ 1 i r 1 
iiic L^iij^ X s ulu. X wii^y X , X 'XlllxticlZOXy J- 


341 


SOPH -a 




J f jr ^y ' 




z — .\ ami no s u X X ony X ; pneny X 


342 


SOCH3 - 




J lyyixuyj. 




— ^metnyxaruxnosux xonyx ; pnenyl 


343 






0 ^yx. xQyj. 


- ■ 


. X — pyrroxxaxnocarjDonyx 


344 


SOCH3 




3 -pyridyl 




. z. \ iiic L.iiy xo ux X Ajiiy xj pnenyx 


• 345 ■ 


SOCH3 








- *3 ^ IllwX ^Ilv> X XxlC) 


346 . 


SOCH3 




3-pyridyl 


9- 


vx J tri-x d^ux — ^ — yx ; pnenyx 


347 , 


SOGH3 




3 -pyridyl. 




f± — luox t'noxxnoca.xXjony X 


348 


SOCH3 




3 -pyridyl ' 




^ ine uiiyx — X — xmxcia.zoxyX' 


349. 


SOCH3 




3-pyridyl 




-3 meunyx -L — xmxCia.zoxyx 


. 350 


SOCH3 




3-pyridyl 


2- 


—mot* 'h'\/'vT dill :f rM^^rT — T — -i m 

xiits i-ii_y X o U.X X vJixy x — x xmxcittZO xy X 


351 ' 




2-"pyrimidyl 




- K aminosux x onyx ; pneny X 


352 




. 2 


-pyrimidyl 


9 . 


- ^mecnyxaiuxnosuxxonyx J pneny X 


353 




•2 


-pyrimidyl 




x-rPyrroxxQinocaroonyx 


354 


SOCH3 


2 


-pyrimidyl: 




^ V ijivs uxiy X o LI X X uiiyx / pneny X 


35,5 


SOCH3 


'2 


-pyrimidyl 




4— TnoTT^HoT 1 no 

*s XIIV^X^XXU xxixw 


356 


SOCH3 


, 2 


-pyrimidyl 


■ 2- 


\ X y-i" J ux a^ux ^ yx / j^ixcny X 


357 


SOCH3 


2 


-pyrimidyl 




4— moT-oVioT "i n or^^ T'V^on^r 1 

*s lllWX JmIIXUX XXXlii.'^ClX X'l.^XlJir X 


358- 


SOCH3 


2 


-pyrimidyl 




9'— m^t" }tv1 — T — T Tn T "7 o 1 

iiiwivXijrx X xxLixud ^ w xy X 


■ .359 • 


SOCH3 


2 


-pyrimidyl 




^ — TT10t"}l\/'l — 1 — TlTlfl r7oT \7'1 
iiicu-xxyx X XXllXUCl^ wX X 


3 60' 


SOCH3 


2 


-pyrimidyl 


2- 


-m^t"h\/l <5Ti T_ f OTTv/l — 1 — imTr^;=4^ol\7l 


3 61. - 


SOCH3 


5, 


-pyrimidyl 




^ \ cuuxiioo U.X X onyx / pneny X 


3 62 


SOCH3 


' 5' 


T pyrimidyl 


' 9- 


\me unyxoiuxnosux xonyx ; pneny x. 


363 - 


SOCH3 


5 


-piyrimidyl 




x^yxxoxxc-ixnoca.xjjonyx 


. 364_ 


SOCH3 


5 


-pyrimidyl 




2— ( methvlsulf onvl ^ DheTi\/l 


3 65 


SOCH3 


5 


-pyrimidyl 




4— moroholino 


3 66 


soc:h3 


■ 5- 


-pyrimidyl 


2- 


(1' -CF7-tetrazol-2-vl ) nhenvl 

\ ^ Vi-A J • V» ^ LbX. bX ^^^^ ^ • JL / JL^XXwXXy X' 


. 367 


SOCH3 


5-pyrimidyl 




4 — moriDhol inocarbonvl 


.368 


S0CH3 


5- 


-pyrimidyl 




2 — methvX — 1 — imida^olvl 


369 


S0CH3 


5-pyrimidyl 




5 -methyl - 1 - imidazoly 1 


370 


S0CH3 


5- 


-pyrimidyl 


2- 


methyl sul f onyl - 1 - imidazplyl 


371- 


S0CH3 


2- 


-Gl -phenyl 




2- (aminosulfonyl ) phenyl 


372 


•S0CH3 


2- 


-CI -phenyl ^ 


2- 


(methylaminosulf onyl ) phenyl 


373 


S0GH3 


2- 


-CI -phenyl 




1-pyrrolidinocarbonyl 


374 


SOCH3' 


2- 


-Gl -phenyl 




2- (methylsulf onyl ) phenyl 


375 


S0CH3^ 


2- 


-Gl -phenyl 




' 4 -morpho 1 iho ' 


376 


SOGH3 


2- 


-Gl -phenyl 


2- 


( 1 ' -CF3 - t e trazol - 2 -y 1 ) phenyl 
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: 371 


■SOCH3 


2 -CI -phenyl 




. 4 -morphol inocarbony 1 


- 378 "' 


SpCH3 


; . ' 2 -Gl -phenyl . 




' ' 2 -methyl -1-imidazolyl , ' 


379 


SOCH3 . 


2 -CI -phenyl 




STmethyl-l-imidazolyl.'' 


. -380 


SOGH3 


" '2-Gl-phenyl 


2- 


-methylsul f onyl - 1 - imidazoly i 


-.381 


' SOCH3 


; ^-F-phenYl 




' :2- (aminosulfonyl)phenyl ; 


382 


SOCH3 


2-F-phenyl 


2- 


-'(methylamiriosulfpnyl) phenyl 


383- 


SdCH3 


2-F-phenyl - 




1 -pyrrolidinocarbonyl . 


384 


SOGH3 


' . 2^F-phenyl 




2- (methylsulf onyl ) phenyl 


385 


' S.OCH3 


' 2-F-phenyl ■ 




.4-morpholino . . ; 


386 ^ 


SOCH3 


2-F-phenyl . 


"2- 


(1 ' -CF3-tetrazol-2-yl) phenyl ' 


387. 


SOCH3 


2-F-phenyl^ 




4 -morpho 1 inocarbony 1 


. 388 


SOCH3 


'2-F-phenyl . 




2 -me thyl - 1 - imida zo lyl • 


389 


SOCH3 


2^F-'phenyl 




^ ~ 5 -me thy 1 ^ 1 - imidazo lyl 


390 


• SOCH3 " 


2-F-phenyl' 


2 -me thy Isul f onyl - 1 - imidazoly 1 


391 


SOGH3 


2 /6-diF-phenyl 




2 - (aminbsulf onyl ) phenyl 


3.9.2 


SOCH3 


_2. ,_6^diF_r:pheny 1^ 


_2- 


-(methylaminosulfonvl) phenyl 


'■^'353- 


™"^DGH3"^ 


^'2T6-Bl¥-pheny^^ 




^^l -p^T^fMidlritK 


s >394 


SOCH3 


' 2 , 6.-diF-phenyl' 




2 - (itiethyisulf onyl ) phenyl 


395 


' SOCH3 


2/6-diF-phenyl 




4-morphoiino 


396 


SPCH3 


2, 6-diF-phenyl; 


2- 


( 1 ' -CF3 - tetrazol-2 -yl ) phenyl 


397: 


' SdCH3 


2 , 6-diF-^phenyi 




4 -morphol inocarbony! , 


.398 


SbCH3; 


2; 6-diF-phenyl 




2 -me t hy 1 - 1 - imida z 0 ly 1; 


399 


.SOCH3 


2, 6-diF-phenyl' 




* • 5.-methyl -1-imidazolyl. ' 


400 


. SOCH'3' 


2 ,;6-diF-phenyl 


2 -methylsulf onyl - 1 - imidazplyl 


401' 


S02eH3 


phenyl > 




2 - (aminpsulf onyl ) phenyl 


402 


' S02CH3 


'phenyl; . 




- (methylaminosulf onyl ) phenyl 


, 403 


_ S02CH3 


phenyl 




\ 1 -pyrrolidinocarbonyl < ^ 


^ 404 


S02CH3 


phenyl 




2 - (methylsulf onyl ) phenyl 


405 ^ 


' S02CH3 


. phenyl 




4^morph6liho 


406 • 


- S02CH3 


phenyl ' 


2- 


(1 ' -CF3 -tetrazol -2 -yl) phenyl 


407 


S02CH3 


phenyl 




4-mbfpholinocarbbhyl 


408 


S02CH3 


, phenyl ' 




2 -me t hy 1 - 1 - imida z 0 lyl 


409 


' S02CH3 


' phenyl - 




. 5-methyl-l-imidazolyl , . 


, 410 


S02CH3 


phenyl' 


2- 


-me thylsul f pny 1 - 1 - imidazolyl 


-411 


;S02CH3 ' 


' 2-g/ridyr~ '' 




2 - ('amihosulfonyl ) phenyl 


412" 


. SO2CH3 


2-pyridyl 


2- 


^(me^:hyiaminosuii£onyi )phehyl 


413 


SO2CH3 


' 2-pyridyl 




1-pyrrolidinocarbonyl 


. 414 . 


SO2CH3 


. 2-pyridyl 




2- (methylsulf onyl) phenyl . 


415 


; SO2CH3 


' 2-pyridyr 




4 -morpho lino 


. 416^ 


SO2CH3 


. 2-pyridyl 


2- 


(1 ' -GF3-tetrazol-2-yl) phenyl 


417. 


SO2CH3 


2rpyridyl 




4-morpholinocarbonyl , ' 


418 


Sd2CH3: 


. 2-pyridyl' 




-2 -methyl -1-imidazolyl 


' 419 . 


S02GH3 


' 2-pyridyl 




. 5-methyl-l-imidazolyl 


420 > 


S02GH3' 


2-pyridyl 


2 -me thy Isul f ony 1 - 1 - imidazo ly 1 


, 421 . 


S02CH3 


^3-pY^i^yi 




2- (amindsulf onyl) phenyl , 


422 • 


S02CH3 ^ 


3^pyridyl 


2- 


■ (methylaminosulfohyl) phenyl 


423 


S02GH3 


3-pyridyl 




, 1-pyrrolidinocarbonyl . 


* 424 


S02CH3 


'3-pyridyl 




2- (methylsulfonyl ) phenyl . 
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428 
429 
430 



442 
443 
444 
445 
446 
447 
448 
449 
450 



462 
463 
464 
465 
466 
467 
468 
469 
470 



425 SO2CH3 3-pyridyl. 4-morpholino 

426 SP2CH3 ... 3-pyridYl 2- (1.' -CF3-tet:razol-2-yl) phenyl 
^27 — . S Q2CH3 3 pyridyl 4-morphoiinocarbonyl ~ 

SO2CH3 3-pyridyl 2 -methyl-l-imidazolyl 

SO2CH3 3-pyridyl S-methyl-l-imidazolyl 

2 -methyl sul f ony 1 - 1- imidazolyl 



• 431 


SO2CH3 


2 


^pyrimidyl 


2 - ( aminosul f onyl ) phenyl 


432 


SO2CH3 


2 


-pyrimidyl 


2- (methylamihosulfonyl) phenyl 


433 


SO2CH3. 


• 2 


-pyriitiidyl 


1 -pyrrol idinocar bony 1 


434 


SO2CH3 


2 


-pyrimidyl 


2- (methylsulf onyl ) phenyl 


435 


SO2CH3 


2 


-pyrimidyl 


4-morpholihb 


436 


SO2CH3 


2' 


-pyrimidyl 


2- (1' -CF3-tetrazpl-2-yl) phenyl 


437 


SO2CH3 


2- 


-pyrimidyl 


4 -morphol inocarbonyl 


438 


SO2CH3 


2- 


-pyrimidyl 


2 -me thy 1 - 1 - imidazolyl 


439, 


SO2GH3 


2- 


-pyrimidyl 


5-methyl-l-imidkzolyl 


440 


SO2CH3 


2- 


-pyrimidyl 


.2 -methyl sul f onyl - 1 - imidazolyl 



S02CH3 
S02CH3 
S02CH3 
S02CH3 
S02CH3 
S02CH3 
S02CH3 
.S02CH3 
S02CH3 



5 -pyrimidyl 
5 -pyrimidyl 
5 -pyrimidyl 
5 -pyrimidyl 
5 -pyr imidyi 
5 -pyrimidyl 
5 -pyrimidyl 
5 -pyrimidyl 
5-pyr imidyi 



2 - ( aminosul f ony 1 ) phenyl 
2- (methylaminosuif onyl ) phenyl 

1- pyrrolidinocarbbnyl 
2- (methylsulf onyl ) phenyl 

4-morpholino 
2 I ' -CF3 - tetrazol -2 -yl ) phenyl 
4 -morphol inocarbonyl 

2 - me t hy 1 - 1 - imida z 6 ly 1 
5 -methyl-l-imidazolyl - 

2 -me thvl sul f onvl - 1 - imidazo Ivl 



451 


SO2CH3 


2 


-CI 


-phenyl 


2- (aminosul f onyl) phenyl . 


452 


SO2CH3 


2 


-CI 


-phenyl 


2- (methylaminosulfonyl) phenyl 


453 


SO2CH3 


■ ■ 2 


-Cl-phenyl 


1 -pyrrol idinocar bony 1 


454 


. SO2CH3 . 


2 


-CI 


-phenyl 


2 - ( methyl sul f onyl ) phenyl 


455. 


.SO2CH3 


2 


-Gl 


■^phenyl 


4-morpholino' 


456 


SO2CH3 


. 2 


-CI 


-phenyl 


2 - ( 1 ' -CF3 - tetrazol -2 -yl ) phenyl 


457 


SO2CH3 


2 


-ci 


-phenyl 


4 -morphol inocarbonyl 


458 


SO2CH3 


2' 


-CI' 


-phenyl 


2 -me thyl - 1 - imidazolyl 


459, 


SO2CH3 


2 


-CI- 


-phenyl 


5-methyl-l-imidazolyl 


460 


SO2CH3 


2- 


-CI- 


-phenyl 


2 -me thy Isul f ony 1 - 1 - imidazolyl 



S02CH3 
S02CH3 
S02CH3 
S02CH3 
S02CH3 
S02CH3 
S02CH3 
S02CH3 
S02CH3 



2-F-phenyl 
2-F-phenyl 
2-F-phenyl 
2-F-phenyl 
2-F-phenyl 

' 2-F-phenyl 
2-F-phenyl 
2-F-phenyl 

r 2-F-phenyl 



471 SO2CH3 2;6-diF-phenyl 

472 SO2CH3 2, 6-diF-phenyl 



2- (methylaminosuif onyl) phenyl 

1- pyrrblidinocarbonyl 
2- (methylsulf onyl ) phenyl 

4^morE*iolino 
2 - ( 1 ' -CF3 - tetrazol -2 -yl ) phenyl 
4 -morphol inocarbonyl 

2 - methyl - 1 -imidazolyl 
5 -methyl - 1 - imidazolyl 

2 -methylsulfonyl-1 -imidazolyl 



2 - ( aminosul f onyl ) phenyl 
2- (methylaminosuif onyl ) phenyl 
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• . 473 


S02CHi 


2 , 6-diF-phenyl 




r-pyrroiidinocarbonyl 


.474 


SO2CH3 


2/ 


6-diF-phenyl 




2- (methylsulfonyl) phenyl 


. 475 


SO2CH3. 


2, 


6-diF-phenyl 




. 4-morpholih6 


476 


SO2CH3 


2, 6-diF-phenyl 


2- 


(1 ' -CF3-tetrazol-2-yl) phenyl 


"477. 


SO2CH3. 


,2, 


6-diF-phenyl 




4 -morpholindcarbonyl 


478 


.SO2CH3 ' 


2, 


6-diF-phenyl 




2 -methyl- 1 - imidazolyl 


479. 


S02CB3- 


2, 


6-diF-phenyl 




, 5 -methyl -1 -imidazolyl 


. 480 


^ S02CH3 . 


2r 6-diF-phenyl 


2- 


-methyl sul f onyl - 1 - imidazolyl 


481' 


CH2NH- 




phenyl ' 




'2 ^ ( aminosulf onyl ) phenyl 




SO2CH3 










482 


CH2NH-V 




phenyl 


2- 


- (methylaminosulf onyl) phenyl 




S02CH3^ 










^483' 


, GH2NH- 




y phenyl 




1-pyrrolidindcarbonyl ' 




. sd2CH3 










484, 


CH2NH- 




phenyl 




2 -(methylsulf onyl j phenyl 




' SO2CH3 










^ ■'CH2NH- - 




^' ' pff^ny 1 "^'^"^'"^ 








SO2CH3, 










486 


; . CH2NH- 




phenyl 


2- 


( 1'. -CF3- tetrazol - 2 -yl ) phenyl 




S02C:H3 










487 


CH2NH- 




phenyl 




4-morpholinocarbonyl - 




SO2CH3 . 










488 


' CH2NH- 




■ phenyl 




2 -methyl- 1- imidazolyl 




SO2CH3 










\ . 489 


CH2NH- 




phenyl- 




5-methyl- i- imidazolyl " 




SO2CH3 










x;490 


CH2NH^ 




phenyl 


2 -methylsulf onyl - 1 -imidazolyl 




SO2CH3 










491 


CH2NH- 




2-pyridyl 




2 - { aminosulf onyl ) phenyl' 




SO2CH3. 










492 


^ CH2NH- ; 




2 -pyr idyl 


2- 


- (methylaminosulf onyl) phenyl 




SO2CH3 








1 -pyrrol idinocar bony i 


■ 493 


• CH2NH- . 




2-pyridyl 






SO2CH3 








'2 - '( me thy 1 siilf onyl )-pheny 1^^ - 


49*4 


CH2NH-' 




'2-pyridyr ' 






Sb2CH3^ 










495 


CH2NH-. 




2-pyridyl: / 




4-morpholino ' 




^ SO2CH3 










496 


' CH2NH- 




2-pyridyi 


2- 


( l.'-CF3- tetrazol -2 -yl) phenyl 




SO2CH3 > 










497 


CH2NH- 




2-pyridyl • 




4-morpholinocarbonyl 




SO2CH3 








2 -methyl -1 -imidazolyl 


498 


CH2NH- 




•2-pyridyl ■ 






SO2CH3 










499 


CH2NH- 




2-pyridyl .■ 




5-methyr-l-imidazolyl - 




.SO2CH3 








-methyl sul fonyl-1 -imidazolyl 


500 


CH2NH- 




2-pyridyl 


2- 




SQ2CH3 
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501 


CH2NH- 


3-pyridyl 




2- (aminosulfonyl ) phenyl 




SO2CH3 










— 

SO2CH3 


— — 3 pyridyl — 


— 72 


- (methyjLamxnosuxtonyl ) phenyl 


503 


* CH2NH- 
SO2CH3 


3 -pyridyl 




1 -pyrrolidinocarbonyl 


504 


CH2NH- 
S62CH3 


3-pyridyl 




2- (methylsulf onyl ) phenyl • 


505- 


CH2NH- • 
SO2CH3 


3-pyridyl 




4-morpholino 


506 


GH2NH-. 
SO2CH3 


3-pyridyl 


2- 


- (1' -CF3-tetra20l-2-yl ) phenyl 


507 


CH2NH- 
SO2CH3 


3-pyridyl 




4 -morphol inocarbony 1 


508 


CH2ISIH- 
SO2CH3. 


3-pyridyl 




- 2 -methyl -1-imidazolyl 


509 


CH2NH- 
SO2CH3 


3 -pyridyl- 




' ' 5 -methyl -1-imidazolyl 


510 


CH2NH- 


3-pyridyl 


2- 


-me thy 1 s u 1 f ony l-l-imidazolyl 




SO2CH3 






V 511 


CH2NH- . 
SO2CH3 


2-pyriinidyl 




2- (aminosulfonyl) phenyl 


512 


CH2NH- 
SO2CH3 


2 -pyr imidy 1 


2- 


- (methylaminosulf onyl) phenyl 


513 


CH2NH- 
SO2CH3 


2 -pyr imidyl 




1-pyrrolidinocarbonyl 


514 


CH2NH- 
SO2CH3 


2 -pyr imidy 1 




.2- (methylsulfonyl) phenyl 


515 


CH2NH- 
SO2CH3 


2 -pyr imidyl 




4-morpholino 


516 


CH2NH- 
SO2CH3 


2 -pyr imidyl 


2- 


(1 ' --CF3 - tetrazol -2 -yl ) phenyl 


* 517 


CH2NH- 
SO2CH3 


2 -pyr imidyl 




4 -morphol inocarbony 1 


518 


CH2NH- 
SO2CH3 


2-pyrimidyl 




. 2 -methyl -1-imidazolyl 


519 


CH2NH- . 
SO2CH3 


2 -pyr imidyl 




5 -me t hy 1 - 1 - imida z 0 ly 1 


520 


GH2NH- 
SO2CH3 


2-pyrimidyl 


2- 


methylsulfonyl - 1 - imidazolyl 


521 


CH2NH- 
SO2CH3 


5 -pyr imidyl 




2 - ( aminosul f ony 1 ) phenyl 


522 


CH2NH- 
S62CH3 


5 -pyr imidyl 


2- 


(methylaminosulf onyl ) phenyl 


523 


CH2NH" 
SO2CH3 


5 -pyr imidyl 




1 -pyr r 0 1 idinocarbony 1 


524 


CH2NH- 
SO2CH3 


5 -pyr imidyl 




2- (methylsulfonyl ) phenyl 
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525 


CH2NH- 


5-pyrimidyl 


, ' 4-morpholino 


. 526 


SO2CH3 
CH2NH^- ' 


5-pyrimidyl 


2- (1' -CF3-tetrazol-2-yl) phenyl 


527 


; SO2CH3 
CH2NH- 


5-pyrimidyl 


.;4-morpholino.carbonyl 


52 a. 


SO2CH3 
■ CH2NH- 


. 5-pyriinidyl 


2 -methyl- 1 - imidazolyl 


529 


SO2CH3 - 
CH2NH- 


5-pyrimidyl 


5 -me t hy 1 - 1 - imi da 2 0 ly 1 


530 


SO2CH3 
CH2ISIH- 
SO2CH3 


5-pyrimidyl 


2 -methyl sulfonyl - 1 - imidazolyl 


531 


CH2NH- 
SO2CH3 


■ 2 -CI -phenyl 


2- {amihosulfpnyl) phenyl \ 



532 CH2NH- 
.SO2CH3- 



2-ci-phenyl 2- (methylaminosulf onyl ) phenyl 





CH2NH-" 


'^2^ 


^r^HenyiT'^ 


- '^i"-^yf foii^^ 


534 


SO2GH3 
CH2NH- 


2- 


CI -phenyl 


' 2- (me thy Isu If onyl) phenyl 


535 


SO2CH3 
CH2NH- 


2- 


CI -phenyl' 


' 4-morpholino 


536 


SO2CH3 . 
CH2NH- 


2- 


•Ci ^phenyl 


.2- ( 1' -CF3-tetrazol-2-yl) phenyl 


537 


'SO2CH3 
CH2NH- 


' 2- 


■CI -phenyl 


4 -morphol inocarboriyl 


538 ■ 


SO2CH3 
GH2NH- 


2- 


•Gl-phenyl . 


■ 2 -methyl- 1 -imidazolyl 


539 


SO2CH3 
. CH2NH- 


2- 


■Gl -phenyl 


5 -methyl -1 -imidazolyl 


540 


SO2CH3 
CH2NH- 
SO2CH3 


2- 


■CI -phenyl 


2 -me thyl sul f onyl - 1 - imidazo lyl 


541 


CH2NH- 


r 2 


-F-phenyl , 


; 2 - ( amihosulf onyl.) phenyl 


542' 


SO2CH3 
CH2NH- 


2 


-F -phenyl 


2- (methylaminosulf'onyl)-phenyl 


. 543 


SO2CH3 
CH2NH- ' 


2 


-F-phenyl 


1-pyrrolidino'carbonyl 


544 


SO2CH3 
CH2NH- 


. 2 


-F-phenyl 


2- (methylsulf onyl ) phenyl. 


545 


SO2CH3 
' CH2NH- 


2 


-F-phenyl 


' 4-morpholino 


546 


SO2CH3 
CH2NH- 


2 


-F-phenyl . 


2 - ( 1 ' -CF3 - tetrazol - 2 -yl ) phenyl 


547 ' 


SO2CH3 

CH2NH- ; 


2 


-F-phenyl 


4 -morphol inocarbonyl 


548 


SO2CH3 
CH2NH- 
SO2CH3 


2 


-F-phenyl 


2 -me thyl - 1 - imidazolyl 
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C >1 o 


.CH2NH- 


2 


-F-phenyl 




5 -methyl - 1 - imidazolyl 




b02CH3 

C HnlMH- 


2 














-F -phenyl 


— 2 


■methy-lsuilonyl-l-imidazolyl 


551 


CH2NH- 


2 , 6 


-dip -phenyl 




* 2- (aminosulfonyl) phenyl 




.SO2CH3 










C r- O 

552 


CH2NH" 


2 , 6 


-diF-phenyl 


2 


- (methylaminosulf onyl ) phenyl 




SO2CH3 










c" rr T 

553 


' CH2NH- 


2 , 6 


-diF -phenyl 




1 -pyrrol idinocarbonyl 




SO2CH3 










554 


CH2NH-r 


2 , 6 


-diF-phenyl 




2- (methylsulf onyl ) phenyl 




SO2CH3 










555 


CH2NH- 


2, 6 


-diF-phenyl 




4 -morpho 1 ino 




S62CH3 










556 


CH2NH- 


2, ,6 


-diF-phenyl 


2- 


- (1 ' -CF3-tetrazol -2 -yl) phenyl 




SO2CH3 










557 


CH2NH- 


2 , 6- 


-diF-phenyl 




4-inorpholinocarbonyl 




SO2CH3.. 










558^ 


- CH2NH- 


2,6- 


-diF-phenyl 




2 -methyl -1-imidazolyl . 




SO2CH3 . 










559 


CH2NH- 


2 , 6- 


-diF-phenyl 




5 —methyl T 1 ~ iniidazolyl 




SO2CH3 










560 


CH2NH- 








iiie uiiy X ouxi. vjxiy X x xiiixcj.a.zoxyx 




b02CH3 










561 


CI 




phenyl 




2 - (aminosulf onyl Vphenyl 


562 


CI 




phenyl 


2- 


- (methylaminosulf onyl ) phenyl 


563 


CI 




phenyl 




1 -pyrrol idinocarbonyl 


564 


CI 




phenyl 




2 - ( methyl sul f onyl ) phenyl 


c ^ c 

565 


CI 




phienyl' 




4 -morpho lino - 


c ^ ^ 

566 


CI 




phenyl 


2- 


( 1 ' -CF3 - tetrazol -2 -yl ) phenyl 


567 


CI ^ ' 




phenyl 




4 -morpholinocarbonyl 


568 


CI 




phenyl 




2 -me thy 1 - 1 - imidazolyl 


c ^ o 


CI 




phenyl 




5 -methyl -1 -imidazolyl 


D /U 


CI 




phenyl 


2- 


■methylsulf onyl- 1-imxdazolvl 


571 


CI 


2 


-pyridyl 




2 - ( aminosulfonyl ) phenyl- 


572 


. CI 


2 


-pyridyl 


2- 


- (methylaminosulf onyl) phenyl 




CI 


2 


-pyridyl 




1 -pyrrol idinocarbonyl 


b / 4 


CI 


2 


-pyridyl 




2 - (methylsulf onyl ) phenyl 


I) / o 


CI 


, 2 


-pyridyl 




4-morpholino 


b / o 


CI 


2 


-pyridyl 


2- 


(1 ' -CF3- tetrazol -2 -yl) phenyl 


577 


CI 


2- 


-pyridyl 




4-Tmorpholinocarbonyl_ 


578 


CI 


2- 


-pyridyl 




2 -methyl - 1 - imidazolyl 


b / y 


CI 


• 2 - 


-pyridyl 




5 -me thy 1 - 1 - imidaz oly 1 


o u 




z • 


-pyridyl 


z - 


■methylsul f onyl - 1 - imidazolyl 


581 


Cl 


3- 


-pyridyl 




2- (aminosulfonyl) phenyl 


582. 


CI 


3- 


-pyridyl 


2- 


(methylaminosulf onyl ) phenyl 


583 


Cl 


3- 


-pyridyl 




i -pyrrolidinocarbonyl 


584 


Cl 


3- 


-pyridyl 




2 - (methylsulf onyl ) phenyl 


585 


Cl 


3- 


-pyridyl 




4-morpholino 


586 


. Cl 


.3: 


-pyridyl 


2- 


( 1 ' -CF3 -tetrazol -2 -yl ) phenyl 


587 


Cl 


3- 


-pyridyl 




4 -morpholinocarbonyl 


588 


Cl. 


3- 


-pyridyl 




2 -methyl - 1 - imidazolyl 
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c ft rk 

589 


CI 


3 -pyridyl 




5 -me thy 1 - 1 - imidazolyl 






J — Pyi xuy X • 


2 


-methvlsulf onyl -1 - imidazolyl 




CI 


2-py3rimidyl 




, 2- (aminosulfonyl) phenyl 


coo ' 


LI 


2 -pyninidy 1 


2 


-(methylaminosulfonyl) phenyl - 




, LI 


2 -py3riinid.yl 




l-pyrrolidinocarbonyl 




Cx 


2 -pyiriinidy 1 




2 - (methylsulf ony 1) phenyl 


595 


ri 


9 — TiVT*"i TTTl f5vl 

^ £^ JT XlUXx^j^ ^ 




. 4-morpholino 


\ ' 595 




9 — n VT" T TTl "i V 1 


2- 


- ■{1 ' -CF3-tetrazol -2 -yl ) phenyl 


_ C n rr 

by / 


CI 


2 -^pyrimidyl 




4 -morpho 1 inocarbony 1 


c o o ■ 

Dy.o 


CI 


2 -pyrimidyl 




/2 -methyl - 1 - imidazolyl 


599. 


CI 


2-pyriinidyl 




5 -me thyl - 1 - imidazolyl 


bUU 


CI 


2 -pyrimidyl 


2 -me thvl sul f ony 1 - 1 - imidazo ly 1 


601 


Cl 


S-pyrimidyl 




2- (aminosulfonyl ) phenyl 


602 


Cl 


5-pyrimidyl ' ■ 


2^ 


T {'methylaminosulf onyl ) phenyl 


603 


Cl ; 


S-pyrimidyl 




. 1-pyrrolidihocarbonyl 


604 . 


Cl. 


5-pyrimidyl 




2 - (methylsulf onyl ) phenyl 


6,05 


' cl ^ 


5-pyrimidyl 




. . ' . "' 4-morph61ino ' 


bUb 


Cl 


D-pyrxmiuyi. 


2- 


• (1,' -CF3 -tetra2ol-2-yl) phenyl 


^r^6075^^ 


^Cl-^^^ 






^-^4'^morpholrinGGarbonyl:^- ^ - ' 


608 ^ 


Cl 


5-pyrimidyl 




2 -me thy 1 - 1 -imidazolyl 


609 . 


Cl 


5-pyrimidyl 




5 ^methyl - 1- imidazolyl 


610 


ci 


5 -pyr imidyl 


;2-methvlsulforiyl-l-imida2olyl . 


611 


Cl 


2 -Cl -phenyl 




2- (aminosulfonyl) phenyl 


612 ' 


' Cl ' 


2 -Cl -phenyl 


2 


- (methylaminosulf onyl) phenyl 


613 


Cl 


2 -Cl -phenyl 




l-pyrrolidinocarbonyl 


.,614. 


Cl . ' 


2 -Cl -phenyl 




; 2- (methylsulf onyl) phenyl 


615 


Cl 


2 -Cl -phenyl . 




: . 4-morpholino 


CI c 

oj-b ■■ 


c± 


^ z - c 1 — pneny 1 - ri- 




■ (1 ' -CF3-tetrazol-2-yl)phenyl 


; 617 


Cl 


. 2 -Cl -phenyl. 




'4-morpholinocarbbnyl ' 


618 ' 


. Cl / 


. 2 -Cl -phenyl 




2 -methyl -1- imidazolyl 


619 


Cl 


'2-Ci.-phenyl ' 




5 -me thyl - 1 - imidazolyl 


CO A ' 
DZU 


Cl 


z -Cl -pneny 1 


2 


-methylsulf onyl- 1-imidazolyl 


521 . 


Cl 


2 -F -phenyl * 




2 -( aminosulfonyl ) phenyl 


622 


Cl 


z-F-pnenyl 


2 


- (methylaminosulf onyl) phenyl 


b2 J 


Cl 


. z-F -pneny 1 




l-pyrrolidinocarbonyl. 


624 


Cl 


^-F -pneny 1 




2- (methylsulfohyl) phenyl 


CO c; 
biiO 


CJ. 


z— r.— pnenyi' 




.4-morpholinb ■ ' . 


* C9C' 
\J ^ u 






2- 


■ ( 1 ' -CF3-tetraz61-2-yl ) phenyl 




c± 


2 -F -phenyl- 




4 -morpho 1 inocarbony 1 


bZo 


Cl 


z -r -pnenyi 




2 -methyl -1-imidazblyr " 


D2y 


Cl 


Z-F-pnenyl 




^ S-methyl-l-imidazolyl 


7 A 


Li 


z r . pnen y x 


2 


-me thvlsul f ony 1 - 1 -imidazo lyl 




PT 

Cl 


z , b -air -pnenyi 




2- (aminosulfonyl ) phenyl 






^ ^ u uxr ^iiciiy X 


2 


- (methylaminosulf onyl) phenyl. 


633 . 


Cl. 


2 , 6 -diF -phenyl 




l-pyrrolidinocarbonyl ' 


634 


Cl 


2, 6 -diF -phenyl 




2- (methylsulf onyl ) phenyl. 


635 


Cl 


2, 6 -diF -phenyl 




4-morpholino 


■ 636 


: Cl • 


2 , 6-diF.-phenyl 


2- 


• (i' -CF3-tetrazol-2-yl)phenyl 


637 


Cl 


2, 6 -diF -phenyl 




,4 -morpho 1 inocarbony 1 ' 


.638 


Cl 


2 , 6r diF -phenyl 




. 2 -methyl- 1-imidazolyl 


639 


Cl 


2, 6-diF-phenyl 




' 5r-methyl-l-imidazolyl , 


640 


'Cl 


2, 6 -diF -phenyl 




-methylsulfonyl -1-imidazolyl 


641 


F 


phenyl 




2 -( amihosul f onyl ) phenyl 


642 ■ 


• F ' 


phenyl 


2- 


- (methylaminosulfonyl) phenyl 


643 


F- 


phenyl 




1-pyrrolidihocarbonyl . 
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^44 F phenyl 2- (methyl sulfonyl ) phenyl 

645 . F ■ phenyl . . 4-inorpholino 

646 F . phenyl 2- ( 1 ^ -CF3-tetrazol-2-y3 ) phenyl 

64i^ T '■ phenyl [ '■ 4 -morpho 1 inocarbony 1 . 

648 F phenyl 2 -methyl -1-imidazolyl 

649.. F , phenyl 5 -methyl -l-imidazolyl 

650 F phenyl 2 -methylsulf onyl-l-imidazolyl 

651 . F / 2-pyridyl 2- (aminosulf onyl) phenyl 

652 F ; ■ 2-pyridyl 2- (methylaminosulf onyl) phenyl ' 

653 - F 2-pyridyl 1-pyrrolidinocarbonyl 

654 F 2-pyridyl 2 - (methylsulf onyl ) phehyl 

655 F ' 2-pyridyl ^ 4-morpholino 

656, F 2-py3ridyi 2- (1 '.-CF3-tetrazol-2.-yl) phenyl ■ 

657 F -2-pyridyl 4 -morpho 1 inocarbony 1 

.658 F 2-pyridyl . 2-methyl-l-imidazolyr ' 

659 F. 2-pyridyl . 5-methyl-l-imida2olyr 

660 F : 2-pyridyl . 2-:methylsulf onyl-l-imidazolyl 
.661 F . - :3-pyridyl / 2- (aminosulf onyl ) phenyl 
.662 . F , 3-pyridyl. 2- (methylaminosulf onyl) phenyl ' 
' 663 F 3-pyridyl ■ 1-pyrrolidinocarbonyl/ 

664 F 3-pyridyI . -2- (methylsulf onyl) phenyl 

665 . F 3-pyridyl . '4-morphQlino ^ , 

666 . F - . 3-pyridyl '"2- (1 -CF3- tetrazol-2-yl ) phenyl • 
667- F 3-pyridyl ^ 4 -morphol inocarbony 1 

668 F 3-pyridyl 2 -methyl- 1-imidazolyl 

-669 F 3-pyridyl ' 5-methyl-l-imida261yl 

670 F 3-pyridyl 2 -methylsulf onyl-l-imidazolvl ' 

671 * ' F . . 2-pyrimidyl 2- (aminosulf onyl ).phenyl 

672 F 2-pyrimidyl . 2 rr (methylaminosulf onyl) phenyl 
' 673 . F . 2rpyrimidyl . 1-pyrrolidinocarbonyl : " 

674 F 2-pyrimidyl ^ 2- (methylsulf onyl) phenyl 

675 F ; • * 2 -pyrimidyl . 4-morpholinb 

676 . F . 2-pyrimidyl 2-.(l ' TCF3-tetrazor^2^yl) phenyl 
. 677 f;" 2-pyrimidyl ' . 4 -morphol inocarbony 1, ; - 

678*' "F. 2-pyrimidyl 2 -methyl- 1 - imidazolyl ' 

679 F 2 -pyrimidyl 5 -methyl- l-imidazolyl 

680 F 2-pyrimidyl 2-methylsulf onyl-l-imidazolyl 
681.^ F. • 5-pyrimidyl 2- (aminosulf onyl )'phenyl 

682 F 5-pyrimidyl . . 2- (methylaminosulf onyl) phenyl 

683 F 5-pyrimidyr 1-pyrrolidinocarbonyl 

684 . ' F / 5-pyrimidyl 2- (methylsulf onyl ) phenyl 

685 . F 5-pyrimidyl 4-morpholino 

686 F : 5-pyrimidyl 2- ( 1 ' -CF3-tetrazol-2-yl ) phenyl 
687' F' 5-pyrimidyl 4T-morpholino.carbonyl 

688 - F 5-pyrimidyl 2 -methyl -1 -imidazolyl : 

689 F 5-pyrimidyl 5-methyl-l-imidazolyl * 

690 F • 5-pyrimidyl . 2-methylsulfonyl-l-imidazolvl 

691 F 2-Cl-phenyl , 2- (aminosulf onyl) phenyl ■ . 
692' F . 2-Cl-phenyl 2- (methylaminosulf onyl ) phenyl 

693 F 2-Cl-phenyl 1-pyrrolidinocarbonyl 

694 F 2-Cl-phenyl ^ 2- (methylsulf onyl) phenyl 

695 ,F .2-ei-phenyl 4-morpholino 

696 F, ' 2-Cl-phenyl 2- (1' -CF3-tetrazpl-2-yl ) phenyl - 

697 ' ^ ^ F 2-Cl-phenyl 4 -morphol inocarbony 1 

698 F \ 2-Cl-phenyl 2 -methyl -l7imidazolyl 
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699 


, . . F. 


. 2-Cl-pheriyl 




5 -methyl -1-imidazoiyl' 


■7b6- 


F 


' 2-Cl -phenyl 


2- 


-methylsiilf onyl-l-imidazolyl 


701 


• ' F • 


2 -^F -phenyl 




2 - ( aininosul f onyl ) phenyl 


. ' ' 702 • 


F ■ 


2-F-phenyl. 


2- 


- (methylaminosulfonyl) phenyl 


703 


" "F . 


2-F-phenyl 




1 -pyrrol idiriocarbonyl ; 


. 704 


F, , . 


2-F-phenyl 




2- (methyisulf onyl) phenyl 


705 


: T 


2-F-phenyl , ' 




' 4-inorpholino 


/Ob 


F ^ 


z-F-pnenyl 


Z- 


(1 "C-r 3 ~ *^®^J-^20x-z -yi J pnenyi 


; • . 707 


F '.. 


. . '2-F-phenyl / 




.„ 4 -morpholinocarbonyl. " 


■ 708 


F ^ 


2-F-phenyl 




; 2-methyl-l^iinidazolyl 


709 


' ' . -F • 


2-F-phenyl 




S-methyl^l-imidazolyl, • • 


710 


■ ' F ' 


' 2-F-phenyl 


2- 


-methylsul f onyl - 1 - imidazolvl 


, 711 




2,6 -diF -phenyl 




2- (aininosul f onyl) phenyl 


712 


v - . F . 


.2 ; 6 -diF -phenyl 


2- 


- (methylaininosulf onyl ) phenyl 


-713/ 


F> 


2., 6-diF-phenyl- 




- 1 -pyrrol idinocarbonyl . 


714 


■ F 


2 , 6-giF-pnenyl 




2- (methyisulf onyl ) phenyl 


71 ^ 

. f ±o 


V 


Z / D Qlir piiciiy x 






■ 716, 


'F' 


' 2 , 6 -diF -phenyl 


2- 


( 1 ' -GF3 -tetrazol-2 -yl ) phenyl 


:ir-rrTx~-ll'7r- 




2 6 ^ di F - phenyl 




^■zTzA -mo rpho 1 in pear bony 1% ^ . 






2 / 6 -diF -phenyl . 




2 -methyl -l-imidazoryi 


.719 


'. 'F 


2, 6-diF-phenyl 




5-methyl;-l-imidazolyl . ' 


720 


; F- . 


2, 6-diF-phenyl . 


' 2- 


-methylsul f onyl -1^ imidazolvl 


/' 721 


CO2CH3 , 


phenyl 




2 -( aminosulf onyl ) phenyl' 


■ 722 


CO2GH3- 


. ; phenyl 


2- 


- (methylaminosulfonyl) phenyl 


.723 


CO2CH3 


■ phenyl 




1 -pyrrol idinocarbonyl . 


' 724, 


•CO2CH3 


; ^ phenyl 




2 - (methyisul f onyl ) phenyl 


; 'a-'- '^2:5-'. 


CO2CH3 - 


- ^ 0 pheriyl. : . 




' . ' 4:-morpholirio 


-^se; 


C02GHi 


phenyl 


2- 


(1 '-GFs-tetraz'ol -2 -yl) phenyl 


■ ; , 7.27^ 


:C02CH3. 


phenyl 




; .4 -morpholinocarbonyl 


. 728 ■ 


CO2CH3 ' 


. . '. phenyl 


r 


. '2-Tme.thyi-l-imidazolyl 


729 


CO2.CH3' 


phenyl 




5 -methyl - l-^iinidazolyl ' 


730 


CO2CH3 ; 


* - phenyl 


.2-inethylsulfonyl-l-imida2olyl . 


, 73.1- 


. CO2CH3 


\2.-pyridyl , 




2- (aminosulf onyl )phenyl ~ 


732 


CO2CH3 


2-pyridyl 


-2- 


- (methylaininosulf onyl) phenyl 


733 


C62CH3 


2-pyridyl 




■ 1 -pyrrol idinqcafbonyl • 


734 


CO2CH3. 


,2T-pyridyl 




2- (methyisulf onyl ) phenyl 


735* 


CQ2CH3 


2-pyridyl 




^4-morpholino 


' : 735 


^C02CH3 


2-pyridyl 


2- 


( i '* -CF3 t e trazol- 2 -yl) phenyl 


■ :■■ 73'7/ 


C02CH3''^ 


' '•2-pyridyr^'* 




; '4-m(D2^h9lih6carb6hyr • ' : 


7,3 8 . 


CO2CH3 


' 2-pyridyl 




2 -methyl- l-iiriidazplyl.,' 


739 


CO2CH3 


2-pyridyl 




5-methyl-l-imidazolyl 


740 


CO2CH3 ' 


2-pyridyl 


2-methylsulfonyl-l-imidazolyl 


741 


CO2CH3 


3-pyridyl . 




2- (aminosulf onyl) phenyl 


742 


C02CH3^ 


-3-pyridyl. 


2- 


- (methylaminosulfonyl) phenyl 


' • 743 


C02CH3- 


3-pyridyl. 




1-pyrrolidinocarbohyl 


744 


C02GH3 


3-pyridyl 




2- (methyisulf onyl) phenyl 


- ■ ; -745 . 


' G02CH3, 


" , 3-pyridyi^ . 




4-morpholino . . . . 


746- 


G02GH3 


3-pyridyl 


2- 


( 1 ' -CF3- tetrazol-2 -yl ) phenyl 


747 


C02GH3 


3-pyridyl 




. 4 -morpholinocarbonyl 


748" 


. GO2GH3 : 


3 -pyr idyl 




2 -me thy 1 - 1 - imida 2 oly 1 - ' 


. 749 


■ GO2CH3 ; 


3-pyridyl 




5 -me thyl - 1 - imidazoly 1 
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750 CQ2CH3 3-pyridyl 2 -methylsul f onyl - 1 - imidazolyl 

751 CO2CH3 2-pyrimidyl .2- (aminosulf onyl) phenyl 

- 752 . CO2CH3 2"pyriinidyl 2- (m p t-Viyl ^mi nrtQnl fr^nyi ) ph n ^yl 

~~~TS3 -COaCHs ' 2-pyrimidyl ' 1 -pyrrolidinocarbonyl 

754 -CO2CH3 2-pyriinidyI 2- (methylsulf onyl ) phenyl 

755. CO2CH3 2.-pyrimxdyl 4-morpholino 

756. CO2CH3 2-pyriinidyl 2- (1 ' -CF3-tetrazol-2-^yl)phenyl 
757 CO2CH3 2-pyriinidyl 4-morpholinocarbonyl 

758' CO2CH3 , 2-pyrimidyl 2 -methyl- 1-imidazolyl 

759 CO2CH3 .2-pyrimidyl . 5 -methyl- 1-imidazolyl 

760 CO2GH3 2"pyrim'idyl 2 -methylsulf onyl -1-imidazolyl 

761 CO2CH3 5-pyrimidyl 2- (aminosulf onyl ) phenyl 

762 , CO2CH3 5-pyrimidyl, 2- (me thy lamihosulf onyl) phenyl 

763 ,C02CH3 ' 5-pyrimidyl . 1 -pyrrolidinocarbonyl 

764 ;C02CH3 5-pyrimidyl 2- (methylsulf onyl) phenyl 

765 CO2CH3 5-pyrimidyl • 4-morpholino 

766 CO2CH3 • 5-pyrimidyl 2- (1' -CF3-tetrazol-2-yl) phenyl 

767 CO2CH3 5-pyrimidyl ' 4-morpholinocarbonyl 

768 CO2CH3 5-pyrimidyl 2 -methyl -l-imidazolyl 

769 CO2CH3 5-pyrimidyl 5 -methyl- 1- imidazolyl , 

770 ^ CO2CH3 5-pyrimidyl . . 2-methylsulf onyl-l-'imidaz61yl 

771 CO2CH3 2-Gl-phenyl 2- (aminosulf onyl) phenyl 

772 CO2CH3 2-Cl-phenyl 2- (methylaminosulf onyi ) phenyl* 

773 CO2CH3U 2 -CI -phenyl " • 1 -pyrrol idinocairbonyl 

774 'CO2CH3 ' 2-Cl -phenyl ' 2- (methylsulf onyl ) phenyl 

775 CO2CH3 2-Cl-phenyl 4-morpholino 

776 ^ CO2CH3 2-Cl-phenyl 2- (.1 ^-CF:3-tetra20^-2-yl) phenyl 

777 CO2CH3 2-Cl-phenyl ,4-mbrpholinocarbonyl 

778 CO2CH3 \. .2-Cl-phenyl .- 2-methyl-l-imidazolyl . 
779- CO2CH3 2-Cl-phenyl S-methyl-l-imidazolyl / 

'780 CQ2CH3 2-Cl-phenyl 2-methylsulf onyl-1-imidazdlyl. 

, 781 CO2CH3 2-F-phenyl ' 2- (aminosulf onyl) phenyl 

782 CO2CH3 2-F-phenyl 2- (methylaminosulf onyl) phenyl 

:783 CO2CH3 . 2-F-phenyl *1 -pyrrolidinocarbonyl 

784* CO2CH3 . 2-F-phenyl 2- (methylsulf onyl) phenyl 

785 C62GH3 2-F-phenyl 4-morpholino 

786- CO2CH3 2-F-phenyl . 2- (1/ -CF3-tetrazoi-2-yl) phenyl 

787 CO2CH3 2-F-phenyl ' 4-morpholinoGarbonyl 

788. GO2CH3 2-F-phenyl . 2-methyl-l-imidazolyl 

789 CO2CH3 2-F-phenyl . 5 -methyl- 1-imidazolyl 

790 ; CO2CH3 .2-F-phenyl 2-methylsulf onyl -l-imidazo'lyl 

791 CO2CH3 2, 6-diF-phenyl . 2- (aminosulf onyl), phenyl 

792 CO2CH3 2 , 6-diF-phenyl 2- (methylaminosulf onyl) phenyl 
793' CO2CH3 2;6-diF-phenyl I -pyrrolidinocarbonyl 
794. CO2CH3 2, 6-diF-phehyl 2- (methylsulf onyl ) phenyl • 
795 , CO2CH3 2, 6-diF-phenyl 4-morpholino 

.796. ;C02CH3^ 2, 6-diF-phenyl 2-.{l ' --CF3-tetraz61 -2 -yl) phenyl 

797 CO2CH3 2, 6-diF-phenyl 4-morpholinocarbonyl . 
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798 . GO2CH3 2,6-diF-phenyl 
19.9 CO2CH3 2 v6-diF -phenyl 



2 -methyl - 1- imidazoly 1 
'5 -methyl - 1 - imidazoly 1 



. 801 


CH2OCH3 V 


phenyl 




2 - ( aminosulf onyl ) phenyl 


802 ' 


CH2OCH3 


. phenyl 


2- 


(methyiaminosulfonyl) phenyl 


803^ 


'GH2OCH3 


phenyl 




i -pyrrol idinpcarbonyl 


804 


CH2OCH3 


phenyl 




2 - ( methyl sulf. onyl ) phenyl 


805 


CH2OGH3 - 


phenyl , 




, .4-morpholihb 


'806, 


CH2OCH3 


phenyl 


2- 


( I ' -CF3 - t etrazol -2 -yl ) phenyl 


807 . 


CH2OCH3 


phenyl 




4 -morpholinocarbonyl 


' 808 


CH2OCH3 ' 


- phenyl 




'2 -methyl - 1 - imidazoly 1 


8,09 


CH2OCH3 


phenyl 




5 -methyl- 1-imidazolyl 


.810 


CH2OCH3 , 


phenyl 


2- 


-methylsulf onyl-l-imidazolyl 



811 
812 
813 



CH2OCH3 
CH2OCH3 ■ 
CH2OCH3. 



2-pyridyl 
2-pyridyl 
2-pyridyl 



-81-4^ 
a IS 
816 . 
817 
81-8 
819 
820 



^eHSGGHr 
CH2OCH3 
CH2OCH3 
GH2OCH3 
CH26GH3 
CH2OCH3 
CH2OCH3 



2^pyridyl 
2 -pyr idy 1 
2-pyridyl 
2-pyiridyl 
" 2 -pyr idyl 
2-pyridyl 



2- (methyiaminosulfonyl) phenyl 

1- pyrrolidinocarbonyl 
^^^^^;^2— (Sethy 

4-mo2:pholino - 
2 - (1 ' -GF3-t etrazol -is -yl) phenyl 

4 - morpholinocarbonyl 

2 - methyl- 1-imidazolyl^ _ 

5 - methyl -1-imidazolyl ■ 

■ 2 -me thy Isul f onyl - 1 - imidazoly 1 



821^ 

822 

823 

.824 

825 

826 

827^ 

828. 

829 

830, 



GH2OGH3 
GH2OCH3 
CH2OCH3 
GH2OCH3 
GH2OCH3 
GH2OCH3 
CH2OGH3 
■GH2OCH3 
'CH2OGH3 
CH2OCH3, 



. 3-pyridyl ,2 -'(aminosulf onyl) phenyl 

3 -pyridyl ' . 2- (methylaminosulf onyl ) phenyl 

3-pyridyl a -pyrrol idinocarbonyl 

3-pyridyl ■ - 2- (methylsulf onyl) phenyl 

■ 3-pyridyl 4-morpholino . 
3-pyridyl ' 2- (1 ' -GF3-tetrazol-2-yl)phenyI 

■ 3-pyridyl' 4-morph6linocarbonyl^ 
3-pyridyl /'\ " 2-methyl-l-imidazolyl.';. 
3-pyridyl 5 -methyl- 1-imidazolyl 

3 -pyridyl ; 2-methylsulf onyl-l-imidazolyl 



831. 

832 

833 

834; 

835 
836 
837 
.838 
83'9 
840 



^GH20CH3 
'CH2OCH3 
CH2OCH3 
GH2OCH3 
GH2OCH3; 
CH2OCH3 
CH2OCH3 
CH2OCH3 
GH2OGH3 
'CH2OCH3 



2-pyr.iinidyl 
2-pyrimidyl- 
2-pyrimidyr 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 
-2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 



2; - ( aminosul f onyl ) phenyl " 
2- (rnethylaminosulf onyl ) phenyl, 
l-pyrrolidinocarbonyl 
2- (methylsulf onyl ) phenyl 
■ ' 4-morpholin6" 
2- (1' -GF3-tetrazol-2-yl)phenyl 
4 -morpho 1 inoc arbony 1 
;2-methyl-l-imidazo.lyl ■ 
5 -methyl -1" imidazoly 1 
2 -me thylsul f onyl - 1 - imidazoly 1 



841. 

842 

843 

844 

845 



CH2OCH3 
CH2OCH3 
CH2OCH3 
GHibCHs 
CH2OCH3 



5-pyrimidyl 
5-^pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 



2- (aminosulf onyl ) phenyl . 
2 -•{methylaminosulf onyl ) phenyl 
l-pyrrolidinocarbonyl 
2- (methylsulf onyl ) phenyl 
* 4 -morpho lino 
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846- 


CH2OCH3 


■ 5- 


- pyr* iini dy 1 


2- 


- (1' -GFt -tetrazol-2-vl ) nhenvl 


847 


GH2OCH3 


'*5- 


-pyrimidyl 




4 — morphol inocarlDonyl 


848 


CH^OGHi 


. 5 • 


- D vr i m i d v 1 




;>-pri*3Vhy] -1 -irnidazolyl 


849 


CH2OCH3 


' 5 ■ 


-pyrimidyl 




5 — methvl — 1 — imidazolvl 


• 850 


CH2OCH3 


5- 


- py 3r imi dy 1 


2 


— methyl sul fonyl — 1 — iinidazolyl 


851 . 


CH-^OCH-j 


2- 


-pi — n'h^n\7l 




^ ^ CLLUXllW A LL^i- wll^y X / ^lidl^X 


852 


CHoOCH-i 


2- 


-Pi — r^hf^rwl 


2 


— ( mp^t- Vtvl ^TTiT nocrii 1 "Fr^ ttvtT ^ T^Vion^/T 

\ XI IC Ltflijr X CUllXXXWO U.X X wxx_y X y ^xicxiy X 


853 


GH-pOCHi 


2- 


-Gl — TDhenvl 




X X X U X X V^XXXl^Vw dX Ju/WX Ij^ X 


854 


CH2OGH3 


2- 


-Cl -phenyl 




'* 2 — (methvlsulf onvl ) Dhenvl 


855 


CH2OGH3 


2- 


-Cl -phenyl 




4 — moiTDho 1 ino . 


* 856 


GH2OGH3 


2" 


-Gl -ohenvl 


2- 


- ( 1 ' -CF'^ - tet:razoi-2'-vl ) nhenvl 


857 


CH2OGH3 


* 2- 


-Gl — TDhenvl 




' 4— mriTT^hol inocartioriv'l 

AllVi/ X ^i^A A%>V ^ ^ A Jh^x^A X Jf X 


858 


GH2OGH3. 


2- 


-Gl — ohenvl 




? — m^t*hvl — 1 — irnidazril v1 

^ xiicu>xxjr X X xiiix v.<icx ^ w xy X , 


859 


GH-jOCHt 


2- 


-Pi — ohenvl 

^ -A. jw/lA^^Aj^ X 




wJ. iiic L.xx_y X ,x xxiixuci4C»wx_y X 


860 


CHoOGH-^ 


2- 


-Gl — ibhenvl 


2 


xiic wXXjr X A ixx X wxxj^ X x xaiixv<lcx^ wx jr X 


861 

U U X 










z —.i amino su,x X onyx > pnenyx 


862 


\— ii ^ v_ Xi, 3 




.JT — yxicill_y X 




vme unyxamxnosux xony X / pnenyx 


863 






— T*' — T^Vi on \ ^ T 
r iJiiKzLxy J, 




X — pyx X Oxxcixnocax oonyx 


: ' 864 


GHoCIcHt 

. ■ AAV A A J 


2 


_ TT _ Vi ^ \r 1 




— /mot-ln^rT oil! ^/^TT\/n ^ T*^l^ *ikyT\ r 1 
Z> \ lllC^ X O IXX X ^XXjr X V ^XXCXl^ X 


865 


CHoOCH-j 


2 


— P — t^h f^Ti V 1 




'x lUWX ^Xlw X XXXw 


866 


CHoOCHt 

^ ^^^^ X ^ ^ 


2 






VX A^X^ J L.X CLZtUX X / ^xjitixiy X 


867 ' 


GHoOCH-3 


2 


— F — r^h^n\/T 

A. ^^XAdlj^ X 




*3 IllWX ^XXwX XxXW^. en X kJKJLiy X 


868 


GHoOCHri 


. 2 


— F* — nh f^nx/" 1 




^ Xlt^ IvXXj^ X , X XillXUCL ^ WX X 


869 


GHoOCH-^ 


2 


— F* — T>h ^TTV/" 1 ' 




^ xiics u>xxj^ X X xxiix\wiq ^ w xjy x 


870 


GH2OGH3 


2 


— F— ohenvl 


2- 


-rnQf*'h"vl cVi 1 ^rjnvl — 1 • — "i mi d^ b'rt 1 

AllC L«X Ijr X O U X X V^XXy X X XlllX ^XCL U X V X 


871 


1^ AA ^ 








^— V ^mxxios U.X xoiiy X /^xiciiy X 


872 










V aUct Uxxy XoinXxxOolXX XOliy X / ^xl6xly X 


873 




2,6 


-dip -phenyl 




X ^y X X OX XU.XXX(^^ClX Ul^Xly X 


874 


CH2OGH3 


2,6 


-diF-phenyl 




2— (methvlsulf onvl ) ohenvl 


. 875 


GH2OGH3 


2;'6- 


-diF-phenyl 




' 4 — moirphol ino 


876 


GH2OCH3 


2,6- 


-diF-phenyl 


2- 


f 1 ' -GF"^ -tet:razol-2 -vl ) ohenvl 


871 


GH2OGH3' 


2 , 6- 


^diF-phenyl 




4 -moiTDholinocarlDonvl 


878 


GH2OGH3 


2 , 6- 


-diF-phenyl 




2 — methvl — 1 — imidazolvl 


879 


CH2OGH3 


2,6- 


-diF-phenyl 




5 — me thvl — 1 — imida z o 1 vl 


880 


GH2OGH3 


2 , 6 -dip -phenyl 


2- 


■methylsulf onyl — l-imidaz61yl - 


881 


'GONH2'' 




phenyl 




' 2 — ^ aminosulf onvl ) ohenvl 

£t \ CtmXXXWtJ VjfcX X WXXj^ X / ^./XX^XXJr X 


882 


GONH2 




phenyl 


2- 


\ XllC UaXXy X CUllXXXWi3 liX X X \^X±jf X / ^/XXwXXjr X 


883 


CONH2 




phenyl 




1 — riVT"r*o 1 i d i nocai"t>on V 1 

X ^a/y X X W X X^XXXX\^\u>^%X Au/WXXJr X 


884 


GONH2 




phenyl* \ 




2- (methylsulf onyl ) phenyl 


885 


CONH2 




phenyl. 




4 -morpiio 1 ino 


886 


GONH2 




phenyl 


2- 


(1 ' -CF3 -tetrazol- 2 -yl) phenyl 


887 


GONH2'^ 




phenyl 




' 4-morpholinocarbonyl 


888 


GONH2 




phenyl 




2 -methyl - 1 - imidazoly 1 


889 


GONH2 




phenyl * 




5 -me thyl - 1- imidazoly 1 


890 


GONH2 




phenyl 


2- 


methylsulf onyl - 1 - imidazolyl 


891 


GONH2 


2 


-pyridyl 




2- (aminosulf onyl) phenyl 


- 892 ■ 


GONH2 


2 


-pyridyl 


2- 


(methylaihinosuTf onyl ) phenyl 


893 


CONH2 


2 


-pyridyl . 




1 -pyrrol idinocarbonyl . 
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2 -pyridy 1 




2- (methylsulf onyl) phenyl • 






2— pyiridyl 




4-morpholino 




UiMri2 


z—pyiTiQyx 


2- 


■ ( 1 ' -GF3 -.tetra2or-2 -yl Ipheriyl 


QQI 


L.UJNrl2 


2 — pynriciyl 




4-morpholinocarbonyl . 


*QQQ 

by o 


L-UJMrl2 


2 - py 2r i dy 1 




2 -methyl- 1-imidazolyl 


QQO 

>oyy 


UUJNIil2 


z-pyiriuyi 




^ 5 -me t hy 1 - 1 - iiriida z 0 lyl 


y uu 


. L-UiNrl2 


z — pyjTiQyi 


2 fme.thylsul f onyl-1 - imidazolyl 


901 


CdNH2 


"3 -pyridyl 




2 - (aminosulf onyl ) phenyl . 


yu^ 


LUJ>irl2 


B-pyridyl 


2- 


-■(methylaminosulf onyl ) phenyl 


yuj . 


LUJMn2 






1-pyrrolidinocarbonyl 


yu4 


CONrl2 


,3 -pyridyl 




2- (methylsulf onyl ) phenyl 


n A c 


CGNH2 ■ 


3 r- pyridyl 




4 rmorpho 1 ino 


90 6 


. GONH2 


* 3 -pyridyl 


2- 


( 1 ' -GF3 -tetra2bl-2-yl ) phenyl 


907 


'CONH2 


3 -pyridyl * 




/4 -morpholinpcarbonyl 


908 


CONH2 


3 -pyridyl 




.2-methyl-l-imidazolyl., • . 


909 


CdNH2 


.3 -pyridyl 




5-methyl-l-imidaz'oIyl 


^ 9-10 ;^ 


,.CpNH2^. 


,^^^3^pyiri(fel,^:^. 




-me^^d^su}^^ 


911 


.CONH2 ' 


2-pyrimidyl 




2 -( aminosulf onyl ) phenyl 


. 912 


• g6nh2 


2-pyrimidyl 


2; 


(methylaminosulf onyl) phenyl- 


913 . 


.g6nh2 - 


2-pyrimidyl 




. 1 -pyrrol idihocarbonyl 


914 


:C01SIH2 


2-pyrimidyl 




2 - (methylsulf onyl) phenyl 


915 


CONH2 


. 2-pyrimidyl 




• ^ 4-morpholino 


916 


CONH2 


:' 2-pyrimidyl 


2- 


(1' -GF3.-tetra2ol-2-yl)phenyl 


v917 


. CONH2 ' 


2-pyrimidyl 




4-morpholinocarbonyl 


! 918- 


CONH2 


.2-pyrimidyl 




. 2-rnethyl-^l.-imidazolyl 


• 919 


CONH2 


2-pyrimidyl 




■ 5 -methyl - 1 - imidazoly 1 


; : 920 


CONH2 


.2-pyrimidyl 


2- 


-me thy Isul f ony 1 - 1 - imidazo lyl 


, 921 


CONH2 


5-pyrimidyl 




• 2 -( aminosulf onyl ) phenyl 




. . . CONH2 


5 -pyrimidyl - 


2 - (methylaminosulf onyl )phenyl. 


n ^ 

923 


CONH2 


5-pyrimidyl. 




1-pyrrolidinocarbonyl - 


; y Z 4 


CONH2 


5-pyrimidyl 




^ 2- (methylsulf onyl) phenyl 




GONH2 


5 -pyrimidyl 




. . , 4-morpholino 


y^o.. 


CUNii2 • 


5 -pyrimidyl 


2- 


( l'-CF3 -tetra261-2 -yl ) phenyl 


yz / 


C(JNn2 


5 -pyrimidyl 




4 -morpholinocarbonyl . 




CUiNlrl2 , 


, o^pyrimiayi 




2 -methyl -^^^^ 


yzy . 


S-UlMn2 


j-pyrimiayi 




5 -me thyl - 1- imidazoly 


Q 7 n 
y o u 


. 1 v^UJMrl2. 


p— pyrimiayx , 


,2- 


-me thy 1 sul f ony 1 - 1 - imida z 0 lyl 


yjl 


CCJNn2 


ri- 
^-ci-pnenyi 




2 - { aminosulf onyl ) phenyl 


Z7 0Z I . 


.^UiNri2 


z ^1 pxitsiiyi 


2- 


- (methylaminosulf onyl ) phenyl 


933 


CONH2 " 


2 -Gl -phenyl 




. 1 -pyrrolidinocarbonyl 


93,4 


CONH2 


2 -CI -phenyl 




2- (methylsulf onyl ) phenyl 


■ . 935 , 


* CONH2, 


2 -Gl -phenyl 




4-morpholino 


936^ 


CONH2 


: 2 -Gl -phenyl 


2- 


( 1 ' -CF3 - tetrazol-2 -yl ) phenyl . 


'937 


C0NHi2 


2 -Gl -phenyl 




. ^ 4-morpholinocarbonyl 


• 938 


GbNH2 


\ 2 -Gl -phenyl 




2-methyi-l^imidazolyl/ ; . 


939 


CONH2; 


, 2-Cl"^phenyl 




5 -me t hy 1 - 1 - imi da z 0 ly i 


, -940 


CONH2 


2 -Gl -phenyl 


• 2 -methyl sulf onyl -1-imidazolyl 


941 


GONH2 


2-F-phenyl, 




2 - ( aminosulf onyl ) phenyl 
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942 CONH2 2-F-phenyl 2- (methylaminosulf onyl ) phenyl 

943 . CONH2 2-Frphenyl 1-pyrrolidinocarbonyl 

944 . CONH2 2-F-phenyl 2- (methyl sulf onyl ) phenyl 
-^45 CONIIij 2-F-phenyl : 4-morpholino 

946 CONH2 2-F-phenyl 2- (1 ' -CF3-tetrazol-2-yl) phenyl 

947 CONH2 2-F-phenyl 4-morpholinocarbonyl 

948 CONH2 2-F-phenyl 2 -methyl -1-imidazolyl 

949 CONH2 2-F-phenyl 5 -methyl- l-imidazolyl 

950 CONH2 2-F-phenyl 2-methylsulf onyl-l-imidazolyl 

951 GONH2 2 , 6-diF-phenyl 2- (aminosulf onyl) phenyl 

952 CONH2 2 , 6-diF-phenyl 2- (methylaminosulf onyl) phenyl 

953 CONH2 2 , 6-diF-phenyl . 1-pyrrolidinocarbonyl 

954 CONH2 2 , 6-diF-phenyl 2- (methylsulf onyl ) phenyl 

955 CONH2 2, 6-diF-phenyl' ;4-morpholino 

956 CONH2 2, 6-diF-phenyl 2- (1 ' rCF3-tetrazol-2-yl) phenyl 

957 CONH2 2 , 6-diF-phenyl 4-morpholinocarbpriYl 

958 CONH2 2, 6-diF-phenyl 2 -methyl- 1-imidazolyl 

959 CONH2 2 , 6-diF-phenyl ; S-methyl-l-imidazolyl 

960 CONH2 2 , 6-diF-phenyl 2 -me'thylsulfonyl- l-imidazolyl 
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Table 7 



a O b O 



For, each example, DE is: 

(A) pyridin-4-yl-CH2, 

(B) 2-ainino-pyriinidin-4-yr, 
. ' (C); 6-ainirio-pyridin-2-yl, 

1.0 (D) 3-ainidino-4-F-phenyl, or; . 

, (E) N-aniidind-3-piperidinyl, . 



1- . phenyl 2- (aminosulfonyl) phenyl 

" 2 • . phenyl 2- (methylaminosulfonyl) phenyl * 

'3 phenyl. 1 -pyrrol idinocarbonyl 

4 phenyl 2- (methylsulforiyl). phenyl 

5 phenyl , 4-inorpholino - - 
6. phenyl' 2- (1 ' -GF3-tetrazol-2-yl)phenyl 

7 phenyl / 4-inorpholin6carbonyl 

\ B - phenyl / ^ 2-methyl-l-iinidazolyl \ 

. 9 phenyl ' 5 -methyl - 1- imidazolyl , 

10 phenyl 2"methylsulf onvl'l-imidazolyl 

11 2-pyridyl^ . ^ • ' 2- (aminosulfonyl) phenyl ; 

12 2-pyridyl ..2- (methylaminosulfonyl) phenyl 

13 2-pyridyl 1 -pyrrol idinocarbonyl 

14 2-pyridyl 2- (methyl sulfonyl) phenyl 

15 2-pyridyl 4-morpholino 

16. 2-pyridyl , 2- (1 ' -CF3-tetrazol-2-yl)phenyl 

17 2-pyridyl 4-morpholinocarbonyl 

18 2-pyridyl 2 -methyl-1- imidazolyl 

19 2^pyridyl ' 5-methyl-l-imidazolyl - 

20 2-pvridvl 2-methvlsulf onyl-l -imidazolyl 

21 3-pyridyl ^ ''^ ^2- ( aminosulf onyl ) phenyl 

22 3-pyridyl . 2- (methylamindsurfonyl) phenyl 

23 3-pyridyl 1 -pyrrol idinocarbonyl 

24 3-pyridyl 2- (methylsulf bhyl) phenyl 

25 3-pyridyl- * 4-morpholino 

. 26 3-pyridyl 2- (1' -CF3-tetrazol-2-yl) phenyl ' 

27 3-pyridyl 4-morpholinocarbonyl' 

28 3-pyridyl 2-methyl-l-imidazolyl 

29 « 3-pyridyr 5-methyl-l-imidazolyl 

30 3-pvridvl 2-methylsulf onyl-l-imid azolyl 
.-,31- 2-pyrimidyl . , 2- (aminosulfonyl). phenyl 

\ 32 ■ 2-pyrimidyl 2- (methylaminosulfonyl) phenyl 

33 2-pyrimidyl ' l-pyrrolidiiiocarbonyl 

34 2-pyrimidyl 2- (methylsulf onyl) phenyl 

35 ' 2-pyrimidyl 4-morpholino 
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36 2-pyrimidyl 2 - ( 1 ' -CF3 -tetrazol-2-yl ) phenyl 

37 . 2-pyrimidyl 4-mo3rpholinocarbonyl 

38 2-pyrimidyl / 2-methyl -l-imidazplyl . 
— 3r9 ^-pyxiitiidyl b -mechyi - 1 - imiaa zoly 1 

40 2-pyrimidvl 2-methylsulf onyl-l-imidazolyl 

41 5-pyrimidyl 2- (aminosulfonyl ) phenyl ^ 

42 5-pyrimidyl 2- (methylaminosulf onyl ) phenyl 

43 5-pyrimidyl ^ 1 -pyrrol idinocarbonyl 

44 5-pyrimidyl 2- (methylsulf onyl) phenyl 

45 5-pyrimidyl 4-morpholino 

46 5-pyrimidyl 2- (1 ' -CF3-tetrazol-2-yl)phenyl 

47 5-pyrimidyl . 4-morpholinocarbonyl 
48_. 5-pyrimidyl 2 -methyl- 1-imidazolyl. 
49 5-pyrimidyl ' ' S-methyl-l-imidazolyl 

50 5-pyrimidyl 2-methylsulf onyl-l-imidazolyl . 

, 51. 2-Cl-phenyl 2- (aminosulfonyl) phenyl 

52 2-Cl-phehyl ' 2- (methylaminosulf onyl) phenyl 

. 53 2 -CI -phenyl 1-pyrrolidinocarbonyl 

54 2 -CI -phenyl 2- (methylsulf onyl ) phenyl 

55 2-Cl-phenyl 4-morpholino 

56 2-Cl-phenyl, 2- (1 ' -CF3-tetrazol-2-yl)phenyl 

57 2-Cl-phenyl '4-morpholinocarbonyl 
"58 2-Cl-phenyl 2 -methyl- l-imidaz6lyl 

59 2-Cl-phenyl 5 -methyl -1-imidazolyl 

60 2-Cl-phenyl 2-methylsulf onyl-l-imidazolyl 

61 . 2-F-phenyl 2- (aminosulfonyl) phenyl . 

62 2-F-phenyl 2- (methylaminosulf onyl) phenyl _ 

63 2-F-phenyl 1-pyrrolidinocarbonyl / ^ 

64 2-F-phenyl 2- (methylsulf onyl )'phenyl 

65 2-F-phenyl 4-morpholino 

66 2 -F-phenyl 2 - ( 1 ' -CF3 - 1 e trazol -2 -yl ) phenyl 

67 2-F-phenyl 4-morpholinocarbonyl 

68 ^ 2-F-phenyl 2-methyl-l-imidazolyl 

69 2-F-phenyl 5 -methyl- 1-imidazolyl 

70 2-F-phenyi 2-methylsurf onyl-l-imidazolyl 

71 2 , 6-diF-phenyl 2- (aminosulf onyl*) phenyl 

72 2, 6-diF-phenyl 2- (methylaminosulfonyl) phenyl 

73 2 , 6-diF-phenyl 1-pyrrolidinocarbonyl 

74 ^ 2, 6-diF-phenyl 2- (methylsulf onyl ) phenyl 

75 2 , 6-diF-phenyl 4-morpholino 

76 2,6 -diF-pheny 1 2 - ( 1 ' -CF3 - t etrazpl -2 -y 1 ) phenyl . 

77 2 , 6-diF-phenyl . 4-morpholinocarbonyl 
78* 2 , 6-diF-phenyl . / 2-methyl-l-imidazolyl 
79- 2 , 6-diF-phenyl - 5-methyl-l-imidazolyl . 

80 2, 6-diF-phenyl 2-methylsulf onyl-l-imidazolyl 
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. ' utility 
The compounds of ,this invention are useful as- 
anticoagulants for the treatment or . prevention of 
thromboembolic disorders' in mammals , The term "thromboembolic 
- , ^ 5, ■ disorders" as used herein includes . arterial^ or venous 

cardiovascular - or cerebrovascular thromboembolic disorders, 
^ . including, for . example/ unstable angina, first or recurrent 
myocardial infarction, ischemic sudden death, transient 
ischemic attack, strolce, atherosclerosis , . venous thrombosis, 
10 deep vein thrombosis, thrombophlebitis, arter,ial embolism, 

coronary and cerebral' arterial thrombosis , cerebral embolism, 
kidney embolisms, . and pulmonary embolisms. ,,The anticoagulant 
• ^ effect of compounds of the present invention is believed to be 

"^15"" The effectiveness of compounds of . the present invention 

as inhibitors of factor ;Xa was determined using pdrified human 

. . factor Xa and synthetic substrate. . The rate of . factor Xa 

hydrolysis of chromogenic substrate S2222 (Kabi Pharmacia, 
Franklin, OHI was measured both in the absence and presence of 
,-.20 compounds of the present .invention. Hydrolysis of the 

substrate , resulted in the release of pNA, which was monitored 
./ spectrophotometrically by measuring ■ the increase in absorbance - 
at 405 nM. * A decrease in the rate of absorbance change at 405 
nm in the presence of inhibitor is indicative of enzyme ' 
25 inhibition'. ;The results of this assay are expressed as 
inhibitory constant, Ki . ■ 

, . ■ ^ Factor Xa determinatipns were made in 0.10 M sodium 

- ^ w /phosphate buffer, - pH 7 . 5-,. . containing 0\ 20 :m 'NaCl.,^^and-vO %^,. 
' . , PEG 8000,. The Michaelis. constant, Km, for sxibstrate ' : ' ' / 

' 3 0 hydrolysis was determined at ^S^'G using the method of 

. Lineweaver and Burk, Values of Ki were .determined by allowing 

0.2-0.5 nM human factor Xa (Enzyme Research Laboratories, 
South Bend, IN) to react with the substrate (0.20 mM-1 mM) in 
the presence of inhibitor. Reactions were allowed to go for 
35 30 minutes and the velocities (rate of absorbance change vs 
time) were measured' in the time frame of 25-30 minutes. The 
following relationship wa.s used to calculate Ki values: 
(vo-Vs)/Vs = I/(Ki (1 + S/Km)) 
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where : 

vo is the velocity of the control in the absence of 

inhibitor; . - : . — — 

vs is- the velocity in the presence of- inhibitor; 
I is the concentration of. inhibitor; 

Ki is the dissociation constant of the ' enzyme: inhibitor 
complex; 

S is the concentration of substrate; 
Km is the Michaelis constant, , . , . 

Using the methodology described above, a* number- of compounds 
of the present invention were found to exhibit a Ki ,of <10 )iM, 
thereby . confirming - the utility- of the compounds of the present 
invention as effective Xa inhibitors. * 

The antithrombotic effect of compouhds of the present 
invention can be. demonstrated in a .rabbit arterio-venous (AV) 
shunt thrombosis model. In this model, rabbits weighing 2-3 
kg anesthetized with a- mixture of xylazine (10 mg/kg i .m. ) and 
ketamine (50 mg/kg. i.m. ) are used, A saline-filled, AV shunt" 
device is connected between the femoral arterial and the 
femoral .venous cannulae. ' The AV shunt device consists of a 
piece of 6-cm tygon tubing which contains a piece of silk 
thread. Blood will flow from the femoral artery via. the AV- 
shunt into .the femoral vein. . The exposure of flowing blood to 
a silk thread will induce the formation of a significant 
thrombus.. After forty minutes-, the shunt is disconnected and 
the silk thread covered with thrombus is weighed. Test agents 
or vehicle will be given (i.v., i.p.,- s . c or orally) prior 
to the opening/of the AV shunt:. - The percentage inhibition of 
thrombus formation is .determined for each treatment group. 
The ID50 values (dose which, produces . 50% inhibition of 
thrombus formation) are estimated by linear regression. 

The compounds of . formula (I) may also be useful as 
inhibitors of serine proteases, notably human thrombin, plasma 
kallikrein and plasmin. Because of their inhibitory action, 
these compounds are indicated for use in the prevention or 
treatment of physiological reactions, blood coagulation and 
inflammation, catalyzed by the aforesaid class of enzymes. 
Specifically, the compounds have utility as drugs for "the 
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treatment of diseases arising from elevated thrombin activity . . 
such, as' myocardial infarction, and as reagents used as 
■ anticoagulants in the. processing of blood to plasma fpr 
' ■ . diagnostic and other conimercial purposes. - - 
. 5 / Some compounds of the present invention were shown ' to be - , . 

: direct acting " inhibitors of the serine protease thrombin by 
/ their ability to inhibit the cleavage of small molecule 
■ substrates by thrombin in a purified system. -J J23 vitiro 

inhibition constants, were determined by the method described 
10 - by Kettner et- al , in J, ■ Biol.. 'Chem. \265., 18289-18297 { 19,90).', • 
herein incorporated by reference. In" these, assays , thrombin^ 
mediated hydrolysis of' the chromogenic substrate- S223 8 (Helena ., 
Laboratories, Beaiamont; TX) -was monitored 
^^"""^^^^spectrophotometricaliLy^"^^ 
15 mixture results in. decreased absorbance and^ is/ indicative of 
thrombin inhibition. Human thrombin (Enzyme Research 
. Laboratories , . Inc. , South Bend, IN) at *a concentration of :.0 .2 
nM in 0.10 M. sodium, phosphate buffer, pH 7.5, 0.20 M NaCl, and 
0.5% PEG 6000, was incut)a ted with' various substrate 
2;0. .^concentrations ranging from 0.20 to 0.02 mM. After 25.^ to 30 
minutes, of incubation, thrombin activity was assayed by, 
monitoring the rate of increase in absorbance at - 405 nm which 
arises owing to substrate hydrolysis. Inhibition constants 
were derived from reciprocal plots'of the reaction velocity as 
,25 a function of substrate concentration using the standard 
method of Lineweaver and Burk: Using the methodology ' 
described, above, some compounds of -this\ invention were 
. evaluated,.and f.ound:.,to^vexhibit..a ,Ki of rless . than .10' jim, , thereby. 

confirming the utility- of, the compounds^ of ■ the present 

30 invention as eff ective : thrombin inhibitors. 

The compounds of the present invention can be 
administered alone or in combination with one or more 
additional therapeutic agents . These include other anti-"' 
coagulant or coagulation inhibitdry ' agents, anti-platelet or 

35 platelet .inhibitory agent inhibitors or 

thrombolytic or fibrinolytic agents." 

The compounds .are administered to a mammal in a 
therapeutically effective amount. By "therapeutically 
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effective amount" it is meant an amount of a compound of 
Formula I that, when administered . alone or in combination with 

an additional thera peutic aqpnr ^r> ^ mammal, i o f^or^i^ j i 

prevent or ameliorate, the, thromboembolic disease condition or 
5 the progression of the disease. / 

By . "administered -'in combination" or "combination therapy" 
it is meant that the compound of Formula I and one or more 
additional therapeutic agents are administered concurrently to 
the, mammal being treated. When administered in combination 
0 each component may be' administered at the same, time or 

sequentially in any order at. , different points in time. Thus, 
each component .may be administered ' separately but sufficiently 
closely in xime so as to provide the desired therapeutic- 
effect. Other anticoagulant agents (or* coagulation 'inhibitory 
agents) that may be used in combination ' with the compounds of 
this invention include warfarin .and heparin, as well as other 
factor Xa inhibitors such as those described in the 
publications identified above under Background of the 
Invention . 

The term anti-platelet agents (or platelet- inhibitory 
agents), as used herein, denotes agents that inhibit platelet 
fvmction such as by inhibiting the aggregation, adhesion. or ' 
granular secretion of platelets. Such agents include, but .are 
not limited^ to, the various -known non-steroidal anti- \ ' 
inflammatory drugs (NSAIDS). such as aspirin, ibuproferl', 
naproxen, sulindac, indomethacin, mefenamate, droxicam, 
diclofenac", sulfinpyrazone, and piroxicam, including 
pharmaceutically acceptable salts or prodrugs thereof. Of .the 
NSAIDS, aspirin (acetylsalicyclic acid or ASA), and piroxicam 
are preferred. Other, suitable anti-platelet agents include • 
ticlopidine, including pharmaceutically acceptable salts or 
prodrugs thereof. Ticlopidine is also a preferred compound 
since it is known to be gentle on. the gastro-intestinal tract 
in use. Still other suitable platelet inhibitory agents 
include Ilb/IIIa antagonists,^ thromboxane -A2 -receptor ' 
antagonists and thromboxane -A2-synthei t as e inhibitors, as well 
as pharroaceutically acceptable salts or prodrugs thereof. 
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' The. term thron±>in inhibitors (or ahti-thron±>inragents)' , 
as used ■ herein,, denotes* inhibitors of 'the serine protease ,; '* 
.thrombin. By.. inhibi t ing > thrombin, various thrombin-mediated • ' 
processes; such as thrombin-mediated platelet activation (that 
5 - is, for example,, the aggregation of platelets /'and/or ^ the 

granular secretion of plasminogen activator inhibitorTl and/or 
- H serotonin) .-and/or f ibrin f ormation are disrupted. . " A -.'number of 
- thrombin inhibitors' are known to one of ' skill 'in . the art/ and \ 
these inhibitors are' contemplated to be .used in combination ; 
10 with the present compounds . Such inhibitors include / but -are , 
not limited to, boroarginine derivatives, boropeptides, 
heparins, hirudin ;and argatrobah, including pharmaceutically 
acceptable salts. and prodrugs thereof. Boroarginine 
::-;^^^-^d^r i v^t i v^ 

15 derivatives of borbnic^acid-, such as C-= terminal a-aminoborohic 
: acid- derivatives of. lysine, ornithine, arginihe, homoarginine 
and corresponding i so thiouronium analogs thereof The term 
hirudin, as used, herein, includes' suitable derivatives or 
analogs of hirudin, referred to herein as hirulogs, * such as 
20 .disulf atohirudin. Boropeptide thrombin inhibitors include 
"compounds described in 'Kettner et ^^al . , U.Sv Patent. No. . 
. 5/187, 157 .^d European Patent ^Application Publxcatioh Number 
293 881\A2; the disclosures of which are hereby / incorporated 
herein by reference. Other' suitable boroarginine derivatives . 
25 . and boropeptide thrombin inhibitors include those disclosed 'in 
PCT Application Publication. Number 92/07869 and European , 
' \ Patent Application- Publication Number 471, 651 A2 the 

disclosures -of which-' are -hereby incorporated herein -b ■ ' 
■• refetrence, . " ''^^''^ / ' \ [" '' . ^ t 

'30 The term thrombolytics Cor fibrinoly tic) - agents' (or 

thrombolytics or fibrinolytics) , as used herein, denotes 
agents that lyse blood clots (thrombi) , Such agents include* 
tissue plasminogen activator, anistreplas.e, urokinase or 
streptokinase, including pharmaceutically acceptable salts or 
: 3;5 prodrugs'^ thereof , The? term, anistreplase, . as' used herein,' ^ 
refers to anisoylated plasminogen streptokinase activator 
complex, , as described, tor example, in European Patent - 
Application No,. 028,489, the disclosure of which is hiereby 
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incorporated herein by reference herein. The term urokinase/ 
as used herein, is intended to denote both dual and single 
chain urokinase, the latter also be ing 7-P^f^i=^7-i^oH "h^r^in ajn 
prourokinase , 

Ac3ininistratibn of the compounds , of Formula I of the 
invention in combination with such additional therapeutic 
agent, may afford an efficacy advantage over the compounds and 
agents alone, and, may do so while' permitting the use of lower 
doses of each, A lower dosage minimizes the .potential of side 
effects, thereby providing an increased margin of safety. 

The compounds of the, present invention are also useful as 
standard pr reference compounds, for example -as a quality 
standard or control, in tests pr assays involving the 
inhibition of f actor Xa. Such' compounds may be provided in a * 
commercial kit,. ^ for example, for use in pharmaceutical 
research involving factor Xa. - For example, a compound of . the 
present invention could be used as a reference/ in an assay to 
compare its known activity to a compound with an unknown 
activity.. This vy^ould ensure the experimenter' that the assay 
was being performed properly and ^provide a basis for - 
comparison,^ especially if -the test compound was a" derivative / 
of the reference compound. When' developing new assays or 
protocols, compounds according to .the present invention could' 
be used to test their ef f ectiyeness . ' . . . ^. 

The compounds, of the present invention may also/be used 
in diagnostic assays involving factor Xa. For example, the 
presence of factor Xa in an unknown sample could, be determined 
by addition of chrompgenic substrate S2222 to a series of 
solutions containing test sample and optionally one of the 
compounds of. the pr:esent invention. If production of pNA' is, 
observed in the solutions containing test sample, but not in-, 
the presence of a compound of the present invention, then one 
would conclude factor Xa was present. 

Dosage and Formulation 
The compounds, of this invention can be administered 
in such oral dosage forms as tablets, capsules (each, of ,which^ 
includes sustained release or timed release formulations). 
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pills,; powders, , granules, elixirs , tinctures suspensions , 
syrups, and emulsions. They may also :be . administered in 
intravenous (bolus or infusion) , intraperitoneal,- . ' 
subcutaneous, or intramuscular form, all using ^dosage forms^ 
5 well known to those of ;Ordinary" skill in the pharmaceutical 
arts.. They can be administered alone, ' but generally will be 
\ administered with a pharmaceutical ^ carrier- selected on the - 
basis. of. the chosen route of administration and standard 
pharmaceutical practice.,, 
10 The dosage regimen for the compounds of the present _ 

invention will, of course, vary depending ' upon known factors, 
such as the pharmacodynamic characteristics of the particular 
' . agent and its mode and route of administration; the species,. 

* 15 recipient ; the ^ nature and; extent of the. symptoms;. , the kind of ' 
-concurrent /treatment; the frequency 'of treatment; the route of 
- .administratioh, ; the renal and hepatic function of the 
: patient, and the effect desired. * . A physician .or veterinarian 
can determine and prescribe the effective amount of the drug 
20 ■ required to ' prevent , counter, or arrest the progress of the 
■ ■ thromboembolic 'disorder . , \ , ^ . ' ' ■ ■ 

• By way • of general guidance,' the da'ilyl oral dosage of each 
active ingredient, when used^ for "the indicated effects,/ will 
. range - between about 0.001 to ' 1000 : mg/kg . of body weight , \, 
■ 25 preferably between about 0.01 to 100 mg/kg of body weight per 
day, and most preferably between about 1.0 to 20 mg/kg/day.' 
'Intravehously, the most^pret erred doses will range from about" 
1 to about 10 mg/kg/minute during a "^const ant irite infusion. - 
Compounds of this invention may be administered in a- single 
30 daily dose, or the total" daily dosage may be administered in 
divided doses of two, threie, or four times daily. 

Compounds of this invention can be administered iii 
intranasal form via topical use of suitable intranasal 
vehicles, or via transdermal routes, using transdermal skin 
• /35 . - patches.. When.administered in. the form of .a transdermal , 

t . ^ .delivery system, the dosage^ administration will, of course, be 
continuous rather than intermittent throughout* the dosage 
regimen. ■ . ' 



390 



wo 98/28269 



PCT/US97/22895 



The compounds are typically administered in admixture 
with suitable pharmaceutical diluents, excipients, ' or carriers 
(collectively referred to herein as pharmaceutical carri g^-rc:) 



10 



suitably selected with .respect to' the intended form of 
administration, that is, oral tablets, capsules,, elixirs,, 
syrups and the like, and consistent with conventional 
pharmaceutical practices.- 

For instance, for oral administration in the form of a 
tablet or capsule, the active drug component can be comibined 
with an oral, nori- toxic, pharmaceutically acceptable, inert 
) carrier such as lactose, starch, sucrose, glucose, methyl 
callulose, magnesium stearate,' dicalcium phosphate, calcium 
sulfate, mannitol, sorbitol and the like; for oral 
administration in liquid form, the oral • drug components. can be 
15 combined with any oral, non-toxic, pharmaceutically acceptable 
inert carrier such .as ethanol, glycerol, water, and/the like. 
.Moreover, when desired or necessary, suitable binders, 
lubricants, disintegrating agents, and coloring agents can • 
also be incorporated into the mixture. . .Suitable binders 
20 include starch, gelatin, natural sugars such as glucose or 

beta-lactose,, corn sweeteners, natural and synthetic gums such 
as acacia, tragacanth,. or sodium alginate, 

carboxymethylcellulose, polyethylene glycol, waxes, and the 
like. Lubricants used in these dosage forms include . sodiiom 
oleate, sodium stearate, magnesium stearate, sodium benzoate, 
sodiiim acetate, sodium chloride, and the like. Disintegrators 
include, without limitation, starch, methyl cellulose, agar, 
bentoriite, xanthan gum, and the like. 

The compounds of the present invention can- also be 
administered in the form of liposome,- delivery systems, such as 
small, unilamellar vesicles, large unilamellar vesicles, and ' 
multilamellar vesicles. Liposomes can be formed from a 
variety of phospholipids, such as cholesterol, stearyl amine, 
or phosphatidylcholines. 
35 Compounds of the present invention may also be coupled 

with soluble polymers as targetable drug carriers, Such 
polymers can include polyvinylpyrrolidone, pyran copplymer , . 
po lyhydr oxypir opy Ime t hac ry 1 ami de -pheno 1 , 
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polyhydroxyethylaspartainidephenol, or polyethyleneoxide- . \ 
: polyiysine- substituted with palmitoyl residues . , Furthermore, 
, the ' compdurids of 'the present invention may be coupled to a 
/ class of biodegradable polymers useful in- achieving controlled 
5 release of a drug, . for example, polylactie acid, • polyglycolic 

• acid, copolymers of . polylactie and polyglycolic acid, 
. ,. polyepsilon caprolactone, "polyhydroxy. b^ 

polyofthoesters^ polyacetals, polydihydropyrans , ... 
polycyanoacylates , and crosslinked or amphipathic block 
10^ copolymers; of hydrogels;. ■ r ' \ . : / 

Dosage, forms (pharmaceutical compositions) • suitable for 
' administration may-contain from about 1 milligram- to- about 100 
milligrams of active ingredient per d osage, unit > In . these 
'^^'^ pMrmac eu €i 

15 : ordinarily be present" in an amount '. of about \0 . 5-95% by weight, 
based on the total weight of -the composition. ; 

• Gelatin capsules may contain the active ingredient and . 
powdered carriers,, such as' lactosev starch, cellulos.e 
derivatives , magnesium' s tearate , ' stearic acid,- and the like , 

20 : Similar diluents can be- used tovmake, compressed tablets. Both 

• tablets 'and capsules can be' manufactured as sustained. release . 
products, to provide for. continuous release , of medication over 

a period of hours. Compressed tablets can.be sugar coated, or ; 
film coated to mask any unpleasant taste and protect the^ 

25- ..tablet from the. atmosphere; or enteric coated for seiective 
, disintegration in the gastrointestinal tract. 

Liquid dosage form^ for oral administration can contain 

coloring' and flavoring to increase patient -acceptance . 

In "general, water, a\ suit able oil, saliriV. -aqueous • 

'30 dextrose (glucose); and related sugar solutions and glycols 

such as propylene 'glycol, or polyethylene glycols are suitable 
carriers for ' parenteral solutions. . Solutions for parenteral 
administration preferably contain a water soluble salt of the 
active ingredient, suitable stabilizing agents, and if 

35 necessary, buff er substances .. Antioxidizing. agents such as 
sodium bisulfite, sodium sulfite,' or a.scorbic acid, .either 
alone ' or combined, are /suitable stabilizing agents. Also used 
are citric acid and its salts and sodium EDTA. In addition, 
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parenteral solutions can contain' preservatives , such as 
benzalkonium chloride, methyl- or propyl -parabeh, and 

chlorobutanol . , — ; ~ ~ " 

Suitable pharmaceutical-carriers are described in 
5 Remington ' s Pharmaceutical Sciences , Mack Publishing Company, ' 
a standard reference text in this field. 

Representative useful pharmaceutical dosage-forms for 
administration of the compounds of this invention can be 
. illustrated as follows; ""' 
10' Capsules . , 

A large number of unit capsules can be prepared by 
filling standard two-piece hard gelatin capsules .each with 100 
milligrams of powdered active ingredient, 150 milligrams of 
lactose, /50 milligrams' of cellulose, and 6 milligrams 
15 magnesium stearate. . 

go^t Qe3,atin Capsule.s 

A mixture of active ingredient in a- digest'able oil such 
as soybean oil,: cottonseed oil or olive oil may be prepared 
and injected by .mea:ns of. a positive displacement pump into 
20 gelatin to form soft gelatin capsules containing 100 

milligrams of the active ingredient.* The capsules should be 
washed and dried. 
Tablets' 

' Tablets may be/prepared by conventional procedures so 

25 that the dosage unit is 100 milligrams .of active ingredient, 
0.2 milligrams of colloidal silicon dioxide, 5 milligrams of 
magnesium stearate, 275 milligrams of microcrystalline 
, cellulose, 11 milligrams of starch and 98.8 milligrams of 
lactose. Appropriate coatings may be applied to increase 
30 paiatability or delay absorption. 
Injectable 

A parenteral composition suitable for administration by 
injection may be prepared by stirring 1.5% by weight of active 
ingredient in 10% by volume propylene glycol and water. The 
35 solution should be made isotonic with sodium chloride and . 
sterilized. 
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Susbehsion ' 

An aqueous suspension can be prepared for oral ; 
adininistration so that each 5 mL contain 100 mg of finely 
divided active ingredient, 200 'ihg of sodium carboxymethyl ^ 
celluloseV 5 mg of sodium benzoate/ 1 . 0 g of sorbitol • " 
solution, U.S. P., and 0.025 mL of Vanillin. 

Where the compounds of this - ihve^^^^ are . combined with • 
other anticoagulant agents, for example, a daily dosage may be 
about 0.1 to 100 milligrams of the compound of Formula I- arid 
about 1. to 7.5 milligrams of the second anticoagulant , per,, 
kilogram of patient body'weight. . For a tablet dosage form, 
the compounds of this invention generally may be present in an 
amount of ^Hniii-. ^ to 10/ milli grams per dosage unit, and the 



/ ' second ant 1 -coagulant in an amount of about 1 to 5 milligrams 

\ . 15 per dosage unit. . > 

Where the compounds of Formula I are administered in " 
combination with an ariti-platelet agent, by way of general 
guidance; typically a daily dosage may be about 0.01 to 25 
milligrams of the. compoiind of Formula I and about 50 -to". 150 . 
20 . milligrams of the anti-platelet agent , pref erably about ' 0 .1 [to 
1 miliigrams of the " compound of Formula I and about 1 to 3 
milligrams of antiplatelet agents, per kilogram of patient 
body weight. 

Where the compounds of Formula I are admins tered in . 
■ . " 25 combination with, .thrombolytic agent, typically a daily dosage 
may be -about 0.1 to. 1 milligrams of; the compound of Formula I, 
■ ■ ' per kilogram of patient body weight and,^ in the case of the 
7 / thrombolytic^ agents,, "the "usi%l dosage of the" thrombdlyic'~agent:' 
; . ^ when administered. alone may be reduced by about 7 0-80%. when ' 
30 administered with a compound of Formula I* 

VJhere two or more of the foregoing second therapeutic 
agents are administered with the compound of Formula I, 
generally the amount of each component in a typical daily 
dosage and typical ■ dosage form may be reduced rela:tive to the 
35 usual dosage of the agent when administered alone, in view of 
' " the additive -or synergistic effect of the therapeutic agents 
when administered in combination. . . * 
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Particularly whien provided as a single dosage unit, the 
potential exists for a chemical interaction between the 
combined active InyxedienLs. tor this reason, when the 
compound of Formula I and a second therapeutic agent are 
5 combined in a single dosage unit they are formulated such that 
although the active ingredients are combined in a single 
dosage unit, the physical contact between the active 
. ingredients is minimized (that is, reduced). For example, one 
' active ingredient, may be enteric coated. By enteric coating 
10 one of the active -ingredients, it is possible not only to 

minimize the contact between the combined active ingredients, 
but also, it is possible to control, the release of one of ' 
these components in the gastrointestinal tract such that one 
of these components is not released in the stomach but rather 
15- is released in the intestines. One of the active ingredients 
. , may also be coated with a material which effects a sustained- 
release throughout the gastrointestinal tract and also serves 
to minimize physical contact between the combined active 
. ingredients. Furthermore, the sustained-released component 
20 ' can be additionally enteric coated such that the release of 
this component occurs only in the intestine. Still another 
approach would involve the formulation of a combination 
product in which the one component is coated with a sustained 
and/or enteric release polymer, and the other component is 
25 also coated with a polymer such as a -lowviscosity grade of 
hydroxypropyl methylcellulose (HPMC) or other appropriate 
inaterials as known in the art, in order to further separate 
the active, components.- The polymer coating serves to form an 
additional barrier to interaction with the other component. 
30 These as well as other ways of minimizing contact between 

the components of combination products of the present 
invention, whether administered in a- single dosage form or 
administered in separate forms but at the same time by the 
same manner, will be readily apparent to those skilled in the 
35 art', once armed with the present disclosure. 

Obviously, niomerous modifications and variations of the 
present invention are -possible in light of the above 
teachings. It is therefore to be understood that within the 
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scope of the appended claims, the ' invention may be practiced 
otherwise that as specif ically described, herein. 
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WHAT I S CLAIMED AS NEW AND DESIRED TO BE SECURED BY 
LETTER PATENT OF UNITED STATES IS; 



1. A compound of formula I; 




or a stereoisomer or •pharmaceutically -acceptable salt thereof , 
wherein; ' ' / ' \. ^ 

ring M contains, in addition to J, 0-3 atoms, provided that 
if M contains 2 N atoms then R^^ is not present and if M 
contains' 3 N atoms then R^^ and R^^ are - not present; 

J is N or NH; 

D is selected from CN/ C ( =NR8 ) NR7r9 , NHC (=NR8) NR7r9,, 

NR8cH(=NR7), C(0)NR7r8, and (CR8r9)j.nr7r8^ provided that Vd 
- is substituted meta or para . to G on E; 

E is selected from phenyl , pyridyl , pyrimidyl, pyrazinyl, 
pyridazihyl, arid piperidinyl substituted with 1 R; 

alternatively, D-E-G together represent pyridyl substituted 
with 1 R; . * , 

R is selected from H, halogen, (CH2)tOR^, C1-4 alkyl, OCF3, and 
CF3; . ' , ' ■ 

G is absent or is selected from NHCH2/ OCH2, and SCH2, provided 
that when s is 0, then G is attached to a- carbon atom on 
ring M; 

Z is selected from a Ci_4 alkylene, (CH2 ) rO (CH2) r/ 

(CH2)rNR3(CH2)r. (CH2 ) rC (O) (CH2 ) r . {CH2 ) rC(0) O (CH2 ) r , " 
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(CH2)rOC(0) (CH2)r- {CH-2)rC(0)NRMCH2)r. . / " * 

(CH2)rNR^C(0) (CH2)r/ (CH2)rOC(0)0(CH2)r. : 
. (CH2)rOC(0)NR3 (CH2) r. (CH2)rNR^C(0)0'(CH2)r/ ^ 
( CH2 ) rN^^.^C { 0 ) NR3 { CH2 ) r / ( CH2 ) r S ( 0 ) p ( ra^^ 
5 . (CH2)rSQ2NR^(CH2)r/' {CH2)rNR3S02{CH2)r. ^a^^ 

. {CH2)rNR^S02NR3 (CH2)rr 'provided thaf Z does not forrn a N- 
N-0, N-S. NCH2N ' NCH2O; or' NCH2S bond with "ring M or 

group. A; V / 

10 R^^ and R^^ are independently absent, or selected from 

V -(CH2)r-R^'. NCH2R^\ 0CH2R1\; SCH2R1\ N (CH2 ) 2 (GHs ) tR^ ' ; 

. b{CH2) 2'(CH2)tR^'. and S (CH2) 2 (CH2 ) tR^' . or combined to form 

^ a-S^S-membered-satur^ " 

; unsaturated ring .substituted' with 0-2 R^ and w 

15- .contains from 0-2 heteroatoms selected from the group. 

^ consisting of N/ 0, arid S; 

. . r1' is selected, from H, C1-3 alkyl, halo, (CF2)rCF3, 0R2, 
NR2R2a;^; CtOR^c, OG (O) R^ > JGF2 ) rC02R2*r . S{0)pR^^. 

20 -^NR^ CCH2.)rOR2, NR2c(0)R2b, NR2c (O) NHR^^/ NR^C (0).2R2^/ • 

0G(0)NR2t»/ C(0)NR2R2a, ; SP2NR2R?^, ]^2so2R2i5,. C3-6 
carbocyclic . residue substituted with 0-2 R^ , and 5-10 . 
membered. heterocyclic system containing from 1-4 
heteroatoms selected from the group consisting^ of. N, O, 

25 . and S substituted with 0-2 R^; 

Rl' is selected, from H, ,G(0)R2i^, C(0)NR2R2a, .s(0)R2h, S(0)2R2^;' 

" 'and ' . . . srss ": 

30 r2, at each occurrence, is selected from H,,GF3, Ci-6 alkyl, 

benzyl, C3-6 carbocyclic residue substituted with 0-2 R^^, 
and 5-6 membered heterocyclic system containing from 1-4 
heteroatoms selected from the group consisting of N,- 6, 
. and S substituted with 0-2 R^^; 

■35 ^ • ' ' : ' \ " ' " ■ ^^'^ ■;■ 

R2a/,at each'occurrence, . is selected from H,vCF3, Ci-e alkyl; 

benzyl, C3-6 carbocyclic residue substituted with 0-2 R^^, 
"and 5-6 membered heterocyclic system containing from 1-4 
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heteroatoms selected from the group consisting of. N,. O, 
'and S substituted with 0-2 R^*^; 



r2^, at each occurrence, is selected from CF3, C1-4 alkoxy, Ci_6 
5 . alkyl, benzyl, C3-6 carbocyclic residue substituted with 

0-2 r4*=*; and 5-6 membered heterocyclic system containing 
from 1-4 heteroatoms selected from the group consisting 
of N, ,0, and S substituted with- 0-2 Rf^; 

10 ,R^^, at each occurrence, is selected from CF3 , OH, C1-4 alkoxy/ 
Ci_6 alkyl, benzyl, C3-6 carbocyclic residue suipstituted 
' /with 0-2 R^^, and '5-6 membered heterocyclic system 

containing from 1-4 heteroatoms selected from the group 
consisting of N, O, ;and 'S substituted with 0-2 R^^; . 

IS ' ' ^ ' ; '■ , . ■ . ^ . "•. ■ ' 

alternatively, R^ and R^^ combine to form a 5 or 6 membered 
saturated, partially saturated or unsaturated ring 
substituted with 0-2 R^^ which . contains from 0-1. 
additional heteroatoms j selected from the group consisting 

20 of N, O, arid S; ■ - 



. R^ , at each occurrence, is selected from' H, Ci_4 alkyl, and 
phenyl; . 

25 R^^, at- each occurrence, is selected from H, C1-4 alkyl, and 
phenyl; - . 

A is selected from: 

C3-10 carbocyclic . residue substituted with 0-2 R^ , and'. 

30 5-10 membered heterocyclic system containing, from -1-4 

heteroatoms selected from the group consisting of, N, O, and S 
substituted with* 0-2.R^; ^ . - 

B is selected from: 
35 X-Y,. NR2R2a^ C ( =NR2 ) NR2R2a ^ ]SrR2c ( =Nr2 ) NR2R2a ^ . ' 

^3-10 carbocyclic . residue substituted with 0-2 R^^, and 
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• 5-10 membered. heterocyclic system^ containing from 1-4: " 
' heteroatoms selected from the. group consisting of N, 0,-and" S 
substituted with 0-2 R^A; - • V-' 

"5 X;d&i selected f rom Ci^4 alkylene/^ -CR^ (GR2R2b) -(CH2) t"/ -C (O) 
-C(=NR) -; -CR2,(NR1"r2) -CR2 (6r2 ) - / -tR^ ( SR^ ) - , 
: • ; -C{0)GR2R2a- ,^ -SiOjp-/ -S (OXpCR^RSa- ^ . . . ^ 

— GR2R2as ( o ) p- , -S ( 0 ) 2NR2 - , -NR2 { 
-CR2R2as(p)2NR2-, -NR2S(0)2NR2-., -C(0)NR2-, -NR2c(0)-, .* 
10 rrC(0)NR2CR2R2a-^ \-NR2c (p)cR2R2a-; -CR2R2ac (0) NR2- , - - ; 

■^^ ■ - ' -cr2r2^NR2C(0) -NR2c{0)0-. -0G(d)NR2-, ' -NR2c (0) NR2_^ 
' . : -NR2-/ -NR2CR2R2a::; _CR2R2afjR2_*/ o/. -^^^^ and ' 

-OCR2R2a_.- . / . ' ■ / . 



15 Y is selected from: " / 

• (GH2)rI^m2R2a^. .provided -that "x-Y/^ or 

^ S-N bond, ^ ;^ ; — 

C3_io/carbpcyclic residue substituted with 0,-2, R'*^, and 

- " :5-10 meife from 1-4 

20^ heteroatoms- selected from the group consisting of N, 0,, and.S 

substituted with' 0-2. R^^; ■ . - Z - " • . 

. R^, at each ocdurrenceV is selected, from =0, (CH2j'rOR^/ haloi 
Ci-4 alkyl / -CN\ NO2/. :(GH2 ) rNR2R2a, (CH2 ) rC (O) R2t5; ' 
25. ■ lTO2c (0).R2b'; C{0)m^ GH ( =NR2 ) NR2R2a;.• 

l^HG ( -NR2 ) NR2R2:a- s02NR2R2a N^^^ NR2S02-Ci-:4 alkyl, 

■ NR2s02R5/ .S(G)pR5, (GF2)rCF3, NCH2R^''; 0GH2R^\ SCH2R1\ 
- ■ N (CH2 ) 2 (GH2 ) tR^ ' . O (CH2 ) 2 (GH2 ) tR^ ' v and (GH2 ) 2 (GH2 ) tR^ ' / " ^ ' - ■ " 

30 alternatively;' one R^ is a 5-5 membered aromatic "'heterocycle . 

containing from 1-4 heteroatoms iselec ted,' from . the group 
• consisting of N, O, and S; 

R^^, at each occurrence, is selected from =0, (CH2)'rOR2, halo, 
'35 ,Gi.4 alkyl, -GN, N02r. (CH2-)rNR2R^^Z (CH2)rC^^ . 

' ' NR2g {0).R21^, . G(G)NR2R2a/ i^2c(o) CH (=NR2 ) NR2R2a^ 

NHC ( =NR2)NR2R2a^ S02NR2R2a, NR2S02NR2R2a ^ NR2S02-Gi_4 alkyl , . 
NR2s02R5, S{0)pR5, and (CF2)rCF3; ' * ' . 

. • ; . / ' - ' " " / ^ ■ Z'. ^' , ' i 
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alternatively/ one R^a is- a 5-6 membered aromatic heterocycle 
containing from 1 -4 het e roatoms selected . from- the group 



' 5 



consisting. of N, O, and S substituted with 0-1 r5; 



r4^, at each occurrence, is selected from =0, (CH2)rOR^, halo, 
Ci_4 alkyl, -CN, NO2 , (CH2 ) rNR^R^a^ ( CH2 ) rC (0 ) R^ , 
NR3C(0)R3^, C(0)NR3R3a^ NR^C (O ) lSrR3R3a ^ CH { =NR3 ) NR^RSa / 
NH3c(=NR3)NR3R3a^ S02NR3R3a^ NR3S02NR3R3a ^ NR3S02-Ci-4 
10. alkyl, NR3SO2CF3,. NR3sQ2-phenyl, ,S.(0)pCF3, S(0)p-Ci-4.. 

alkylv S (O)p-phenyl, and * (CF2 ) rCFs ; 

^r5, at each occurrence, isselected f rom • CF3 , , Ci-g , alkyl , 

phenyl substituted with 0-2 R^, and-' benzyl substituted 
15 with 0-2' r6; . ■ 

r6,, at each occurrence , . is selected from H, OH; (CH2)rOR2V ' 
halo, Gi-4 alkyl,. CN, NO2, (CH2) rNR2R2a^ (CH2) rC (O) R.^b, . 
NR2C(0)R2t>; NR2c(0)NR2R2a^ CH(=NH)NH2, NHC { =NH ) 3SrH2 , 
20 * ; S02NR2R2a^. NR2s02NR2R2a ^ . and NR2S02Ci_4 alkyl ; 

, at each occurrence, is selected from H,- OH, Ci-6 alkyl'/ 
Gi-6 . alkylcarbonyl, Ci_6 alkoxy, C1-4 alkoxycarbonyl , 
(CH2)n -phenyl, Ce-io aryloxy, Ce-io aryloxycarbonyl , Ce-io 
25 arylmethylcarbonyl, C1.4 alkylcarbonyloxy C1-4 

alkoxycarbonyl,. Ce-io.. arylcarbonyloxy €1^4 alkoxycarbonyl, 
Ci-6 alkylaminocarbonyl, phenylaminocarbonyl , and phenyl 
Ci_4 alkoxycarbonyl; 

30 r8, at each occurrence,- is selected from H, ^Ci-6 alkyl and 
. •(CH2)n-phenyl; 

alternatively, R^ and R^ combine to form a 5 or 6 membered 
saturated, ring which contains from 0-1 additional 
5 heteroatoms selected from the group consisting .of N, O, 

and S; 
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- R?, ;at each occurrence, is selected from H, Ci_6 alkyl and 
' • > ■ ■(CH2)n-phenyr; • ^ ' ' • 

n, at each occurrence,, is selected from 0, l/ 2, and 3; 

m, 'at each occurrence, is , selected from 0, 1, and 2; 

p, at -each occurrence, is selected from 0,' 1, and 2; 

10 , r, at each' occurrence., is' selected from 0, 1, 2, and 3.; 

s, at each occurrence, . is "selected from 0, 1,, and 2; and. 



t, at each occurrence, is selected from 0 and-,1; 

15 . / \ ' ' . ■ ^ ■ . ' ■ ■ ■ ■ / 

provided that D-.E-G-(CH2) s-Vand -Z-A-B are not both ,^ 
'benzamidines . ' 



20 ' ■ • 2. A compound' according to Claim 1, wherein the compound 
is pf formulae la-Ih:: ^ . . ' / 



.3 



la 



Id le - If 

wherein, ■ groups D-E- and -Z-A-B are attached to adjacent atoms 
25 on the ring; 
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Z is selected from a CH2O, OCH2 , 'CH2NH, NHCH2, C(0), CH2C(0), 

. C(0)CH2, NHC(O)- C(0)NH, CH2S (O ) 2 S (O) 2 (CH2 ) , SO2NH; and 
\ ;NHSO;), p rovided rhaf 7 rinf:^^- nr.^ fnrm n M T^J h-q ^ 1^JCH2N, or 



NCH2O bond with ring M or group A;. 

'5 * . . , * : 

A is selected; from one of the following carbocyclic and 

heterocyclic systems which are substituted with 0-2 R^; 

phenyl,' piperidinyl, piperazinyl, pyridyl, 
pyrimidyl, furanyl, moxpholihyl , thiophenyl, ^pyrrolyl, 
10. ' pyrrolidinyl, oxazolyl ; isoxazolyl / thiazolyl, 

. isothiazolyl, pyrazolyl, imidazolyl, oxadiazdlyl, ' 
• : thiadiazolyl, triazolyl, 1, 2 , 3-oxadiazolylv 

1.2. 4- oxadiazolyl, 1 , 2 , 5-oxadiazolyl , 1 , 3 , 4-oxadiazolyl, 
,i.2,3-thiadiazolyl,.*l,2,4vthiadiazolyl, 

1.2. 5- thiadiazolyl, 1^3 , 4-thiadiazolyl, 1, 2, 3 -triazolyl, 
i;2, 4-triazolyl, '1,2,5-triazolyl, 1 , 3 , 4-triazolyl , * 
benzofuranyl, benzothiofuranyl , indolyl, benzimidazolyl,- 
benzoxazo.lyl , benz thiazolyl , indazqlyl , benzisoxazolyl , 

■ benzisothiazolyl, and iso'indazolyl ; 

20 ■ , ; ' . ' \ : ''■ ■ 

B is, selected from: Y, X-Y, NR^R^a; c ( =NR2 ) NR^R^a/ ^nd 
NR2c(=NR2)NR2R2a. 

X ds selected from ,Ci_4 alkylene, -C(0)-; -C(=NR)--, 
25 • -CR2(NR2R2a)..; (O) CR2R2a. ^ , -CR2R2ac(0) , -C(0)NR2-, 

-NR2c(6)-^ -C{0)NR2cR2R2a.^ _^2c(0)CR2R2a_^ 
-CR2R2ac(0)NR2-, ' -CR2R2aNR2c (Q) - , -NR2c (O) NR2^ , -NR2-, 
-NR2CR2R2a./^CR2R2aNR2_^ , O, -CR2R2ao- , and -OCR2R2a. . 



30 



Y is NR2R2a^ provided that X-Y do not form a N-N or O-N bond; 



alternatively, Y is selected from. one of the following 
carbocyclic and heterocyclic systems' which are 
substituted with 0-2 R^a; ' 
35 cylcopropy 1 , cyclopentyl , cyclohexyl , phenyl , 

piperidinyl, piperazinyl, pyridyl, pyrimidyl, furanyl, 
morpholinyl, thiophenyl, . pyrrolyl, pyrrolidinyl 
oxazolyl, isoxazolyl, isoxazolinyl , thiazolyl, 
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isothiazolyl, pyrazolyl, imidazolyl, oxadiazolyl, 
; , thiadiazolyl, 'triazolyl, 1 , 2 , 3-oxadiazolyl., ' •. . 

1, 2 ,,4-oxsLdiazolyl , . 1, 2 , 5-oxadiazolyl/ 1, 3 , 4-oxadiazolyl, - 
1, 2 , 3-thiadiazolyl/ 1/2, 4-thiadiazolyl, ' ' ■ . 

, 5 . 1 , 2 v*5-thiadiazolyl , 1 , 3 , 4-thiadiazolyr, 1 , 2 ,.3-triazolyl , . 

' . 1;2, 4-triazolyl, 1 , 2 , 5^ triazolyl , 1, 3 , 4-triazolyl, . 

, . benzofuranyl;. . benzothiofuranyl ;--' indolylv benzimidazolyl ," 
benzbxiazolyl,* benzthiazblyl, ■ indazolyl,* -berizisoxazolyl, 
benzisothiazplyl, and. isoiridazolyl; . ^ 

■■''lo. . ' • ■ .. _ V .. ' • ' , \/ ; ^ ■ 

- alternatively Y is- selected , from the following b'icyclic* 



heteroaryl ring systemsV^ 



- ^vT'. 




15 K is selected from'O,, S, NH,. and N. -.. 



, 3. A compound according to Claim 2, the compound is' of' 
formulae Ila-IIf: , . , .. 




wherein; 
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Z is selected from a C (O) / CH2C (0) , C{0)CH2, NHC (O) , C (0)NH, 

C(0)N(CH3), CH2S(Q)2. S 10) 0 iCB^) . f^Hnim ^r^^rm^n^ . 

. ^ provided that Z does not form a N-N or NCH2N bond with 
ring M. or group A. , , ' 

4. A, compound according to. Claim 3, wherein ; 

E is phenyl . substituted with R or. 2-pyridyl substituted with 

. ■ ' . - . ' 

D is selected from NH2 , *C (0)NH2 , C (=NH) NH2 , CH2NH2/ CH2NHCH3 , 

CH(CH3)NH2, and C(CH3)2NH2, provided that D is substituted 
. meta ' or -para to ring M on E; and, . ' 

R is selected from H, OCH3 , CI / and F. 

5. A compound according to Claim 4, wherein; 

p-E is selected from 3 -aminophenyl , 3 -amidinophenyl , 3- 
. axninomethylphenyl , 3-aminocarbonylphenyl , 3-' 

(methylaminomethyL) phenyl, 3 -( 1-aminoethyl ) phenyl , 3-{2- 
amino- 2 -propyl ) phenyl , 4 -chloro-3 -aminophenyl , . 4 -chloro- 
3-amidinophenyl, 4 -chloro-3 -aminomethylphenyl, 4-chloro- 
3- (methylaminomethyl)phenyl, 4 -fluoro-3 -aminophenyl, 4- 
f luoro-3,^amidinophenyl , ' 4-f luoro-3-aminomethylphenyl , 4- 
fluoro-3- (methylaininomethyl) phenyl, 6-aminopyrid-2-yl, 6- 
amidinopyrid-2-yl, 6-aminomethylpyrid-2-yl ,^ 6- • 
aminocarbonylpyrid-2-yl , 6- (methylaminomethyl ) pyrid-2-yl , 
6- (1-aminoethyl) pyrid-2-ylv and 6- (2-amiho-2- 
propyl)pyrid-2-yl. ■ 

6. A compound according to Claim 3, wherein;. 
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Z is C(0)CH2 and CONH, provided that Z c3bes not form- a N-N bond 
with_ group A; ' ' , ' - . . ' 

A, is selected from phenyl;: pyridyl, and pyrimidyl, and is 
5 ■ substituted with 0—2 R^;' and, ;* ■ ' . • ' 

B is' selected from X-Y, phenyl, pyrrolidino/ morpholino, ". 

1,2 , 3-tria2olyl , and imidazolyl , and is * substituted with 

■ 0-1 R^a.; , ^ : ■ . 

10 ■ ■ , ^ ' . • ■■• ■■ • ' . . ■ . ■ ; • / ■ ' 

R^, at. each occurrence, is selected from OH, {CH2)rOR2, halo, 

, Ci-4 alkyl, ■ (CH2)rNR2R2a; and (CF2)rCF3; • ' . 



15 ' l-CF:j-te^trazol72-ylr ' 

r5, at 'each occurrence , . is - selected- from CF3 ;Ci_6 alkyl, 
phenyl, and;benzyl; 

20 -x' is ;CH2:.or C (0) and; • - ' ,. 

Y. is selected from pyrrolidine and morpholino. 

25 7. A. compound according to Claim 6, wherein; 

A is selected 'from .the group : phenyl , 2-pyridyl, -S-pyridyl,- 
■ 2-pyrimidylV 2-Cl-phenyl, 3-Cl-phenyl ,^ 2-F-phenyl, B-F- 
phenyl, 2'-methylphenyl, . 2-aminbphenyl, and 2- 
30 ' methoxyphenyl; and, 

B- is selected from the group: 2-CF3-phenyl, 2- 
. . : (aminosuifonyl) phenyl, 2- (methylaminosulf onyl)phenyl, 2- 
(dimethylaminosulfonyl)phenyl, 1-pyrrolidinocarbonyl, 2-^ . 
35 . (methylsulfonyl)phenyl, *4-morpholino,; 2- (l'-GF3-t 

2 -yl) phenyl, 4-mprpholinocarbonyl^ 2 -me thyl-1- imidazolyl, 
■ ; 5-methyl-l-imidazolyl, 2-methyls.ulfonyl-l -imidazolyl and, 
Srmethyl-l , 2 , 3 -triazolyl.. 
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— Q-^ A compuund according to Claim. 3 , wherein; 

5 E is phenyl substituted with R or-2-pyridyl substituted with 
R; 

D is selected from NH2., C(0)NH2, C(=NH)NH2, CH2NH2, CH2NHCH3, 
. ■CH(CH3)NH2, and C,(CH3)2NH2, provided that -D is substituted 
meta or para" to ring M on E; and, . ' 



10 



R- -is selected from H, OCH3, CI, and -F;- 

Z is C(0)CH2 and CONH, provided that 2 does not form a N-N bond 
15 with -group A; ' . 

A is selected from, phenyl, pyiridyl, and pyrimidyl,* and is - 
substituted with 0-2 r4'; and, 

20 B is selected from X-Y, phenyl, pyrrolidine, morphblino, 

l,2,3-tria2olyl, and imidazolyl, and is substituted with . 

0- 1 R4a. ; 

R^w at each':oGcurrence, is selected from OH, (CH2)rOR2, halo', 
5 Ci_4 alkyl,. (CH2)rNR2R2a^ and (CF2 ) rCFs ; 

r4^ is selected from C1-4 alkyl, CF3, S(0)pR5, Sb2NR2R2a^ ^^d 

1 - CF3 - 1 etraz ol - 2 -yl ; 

0 r5, at each occurrence, is . selected from CF3, Ci-6 alkyl, 
phenyl, and benzyl; 

X is CH2 or C{0) ; and, ^ 
5 Y is selected from pyrrolidine and morpholino. 



9. A compound according to Claim 8, wherein; 

407 



wo 98/28269 



PCTafS97/22895 



IG 



D-E is selected from 3-aininophenyl , 3 -amidinophenyl , 3- 
aminomethyiphenyl , ■ 3 -aminocarbonylphenyl , 3 - 
(methylaminomethyl) phenyl, 3- (l-aminoethyl) phenyl, . 3- (2- 
ainino-2 -propyl) phenyl, 4-chloro-3-ainiriophenyl , 4-chlofo- 
3 -amidinophenyl , 4-chloro-3-aminomethylphenyl , 4-chloro- 
3- (methylaminomethyl) phenyl, 4-f luoro-3-aminophenyi,- 4- 
fluoro-3 -amidinophenyl, 4-f luoro-3-aminomethylphenyl, 4- 
fluoro-3-(methylaminomethyl) phenyl, 6-aminopyrid-2-yl, '6- 
amidinopyrid-2-yl, 6-aminomethylpyrid-:2-yl , 6- 
aininocarbonylpyrid-2-yl, . 6- {methylaminbmethyl)pyr3-2-y^^ 
6- (l-aminoethyl )pyrid-2-yl, 6- {2-amino-2-propyl)pyrid-2-. 
____^:l£__ • ■ ■ ' ^ . ^ " ' ' ' ■ • : " ■ ' ' 

15' A .is selected from the group- phenyl, 2-pyridyl, '3-pyridyl, 
2-pyrimidyl, 2 -CI -phenyl, 3-cr-phenyl, 2-F-phenyl, 3-F- 
. phenyl, 2-methylphenyl, 2-aminophenyl, and 2-- 
methoxyphenyl;- and, 

.20 , B is .selected from the. group: 2-CF3-phenyl, -2- . 

• ; (aminosulfonyl) phenyl, 2'- (methylaminosulfonyl)pheriyl, 2- 
(dimethylaminQsulfonyl)phenyl, 1-pyrroridiriocarbonyl, 2- 
(methylsulfonyl) phenyl, 4-morpholino, 2- (1 ' -CF3-tetrazol- 

2-yl) phenyl, 4 -morpholinocarbonyl, 2-methyl-l-imidazolyl , ^ 
25 5-methyl-l-imidazolyl, 2-methylsulf onyl^l-imidazolyl and, 

5-methyl-l,2 , 3-triazolyl. * . . 



.10. A compound according to Claim. 9.,;^ the 
30 compound is of formula Ila. 



.11. A , compound according to Claim 3, wherein the 
compound is of formula lib. 

.35 ■ • ^ - :- - ^ ' . . . ' - -.^ ■ ^ -^v,...^ 

12. A compound according to Claim 9, wherein the 
compound is of formula lie. 
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5 



10 



3r3^ — A compuuiid according to Claim y, wherein the 

compound is of formula Ild. 



14,., A compound according to Claim 9, wherein the- 
compound is of formula lie. 



15. A compound according to Claim 9, wherein- the 
compound is of formula Ilf . 



16- A compound according to Claim 3, wherein; . 

D is selected from C (=NR8)nr7r9, c(0)NR7r8^ NR^rS , andj CHaNR^RS, 
provided that D is substituted met a or para to ring M on 

E is phenyl substituted, with R or pyridyl substituted with R; 
R is selected from H, CI, F, OR^,. CH3 , CH2CH3, OCF3, and CF3; 

25 Z is selected from C(0) ,, CH2C(0), C(0)CH2,. NHC(O), and C(0)NH/ 
provided that Z does not form a N-N bond with ring M or 
group A;. 



30 



R^^ and R^^ are independently absent or selected from r 

-(CH2).r-R^' , NCH2Rl\ 0CH2R1\ SeH2Rl\ N (CH2 ) 2 (CH2 ) tR^ ' , ^ 
0{CH2)2(CH2),tR^'. and S (CH2) 2 {CH2) tR^' , or combined to form 
a 5-8 membered saturated, partially saturated or 
unsaturated ring substituted with 0-2 R^ and which 
contains from 0-2 heteroatoms selected from^ the group 
35 consisting of N, O, and S; ' 

, R^'., at each .occurrence V is selected from H, Ci_3'alkyl, halo, 
(CF2)rCF3, 0R2 , NR2R2a^ C(0)R2c, (CF2 ) rC02R2c , S(0)pR2b, 



409 



10 



wo 98/28269 PCTAJS?7/22895 

NR2(CH2)rOR2; NR2c (0) R2b, Nr2c (0) 2R2^; C(0)NR2R2a/. 
S02NR2R2a^ and OTl2s02R2b; 

A is selected from one of the following carbocyclic and 

•heterocyclic systems which are substituted with 0-2 R^/ 
phenyl, piperidinyl/ piperazinyl , pyridyl , • 
' pyrimidylv furanyl, morpholinyl,. thiophenyl, pyrrolyl/ 
pyrrolidinyl, oxazolyl, isoxazolyl, thiazolyl , 
isothiazolyl; pyrazolyl, and imidazolyl; ^ 

B. is selected from: Y, X-Y> NR2R:2a_ c (=NR2) NR2R2a^ and 

NR2C (=NR2)NR2R2a. .; 



15 .CH(NR2R2a)_^ -C (6) NR2-- -NR2c (O) - , -NR2c(0) :-NR2-, 

■ . and O; • . 

Y is NR2R2a/ pj;.ovided that' X-Y do not form a N-N or 0-N bond; 

20 : alternatively, Y is selected from one of the following 
carbocyclic and heterocyclic. systems which are 
sxibstituted with 0-2 R^a. . ' 

phenyl / piperidinyl , piperazinyl, pyridyl, " 
pyrimidyl, furanyl, morpholinyl, thiophenyl, piyrrolyl, 
25 - pyrrolidinyl.; oxazolyl, isoxazolyl, isoxazolinyl , 

thiazolyl, isothiazolyl , pyrazqlyi; imidazolyl, - 
oxadiazolyl, thiadiazolyi, triazolyl, 1, 2 , 3-6xadiazolyi, 
l/2,4-oxadiazdlyl7 i;2;5-oxad 
l,2,3:-thiadiazolyl., 1,2,4-thiadiazolyl/ - ' \ 
' . 1,2 , 5-thiadiazolyl, 1, 3 , 4-thiadiazolyl, 1,2, 3-triazolyl, 
1,2, 4rtriazolyl, .1,2,5- triazolyl, and 1,3 , 4-tr:iaz61yl; 



30 



R^, at each occurrence, is select.ed from- =0, .OH, Gl, . F, C1-4 . 

alkyl, '(CH2)rNR2R2a^ (CH2 ) rC (0) R2h, NR2c(0)*R2b, C(0)NR2R2a^ 
35 - • CH(=NH)NH2-, NHC(=NH)NH2, S02NR2R2a, NR2S02-Ci-4 alkyl,^ 

, NR2so2R5; S|0)pR5,: and (CF2)rCF3; 
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R^^/ at each occurrence, is selected from =6, OH, ci, F, C1-4 

alkyl, (CH2)i,NR2R2a^ (CH2 ) rC (O) R2b, . NR2g (O) R^b, C{0)NR2R2a^ 

— CH(-bTH)^JH2/MIC(^Iffl).IQH2, S02lMK2K2a; jsjk2sU2-Ci-4 alkyl, 

NR2sg2R5, S{0)pR5: (GF2)rCF3/ and l-CF3-tetrazoi-2-yl;* 

R^,, at each occurrence, is selected from CF3, Ci_6 alkyl, 

phenyls substituted with 0-2. R^, and benzyl substituted" 
^ . with 0-2 r6; * . 

R^, at each occurrence, is selected from 'h, =0, OH, 0R2, ci, F, 
CH3, CN, NO2,. (CH2).rNR2R2a^ .(CH2 ) rC (O) R^^, . r^2c(o)R2b^ 
CH(==NH) NH2 ,' mC (=^^ and SO^NR2R2a : ^ 

R*^, at each, occurrence, is selected from H,' OH, Ci_6 alkyl, 
... Ci_6: alkylcarbonyl, Ci-e • alkoxy, Gi_4 alkoxycarbonyl , r 
benzyl; Ce-io. aryloxy, Ce-io -aryioxycarbonyl , 'Ce-io 
arylmethylcarbonyl , Ci_4 alkylcarbonyloxy 01-4 ^ . 
alkoxycarbonyl, . Ce^lO arylcarbonyloxy Ci-4 ' alkoxycarbonyl , 
Ci-:6 alkylaminocarbonyl, phenylaminocarbonyl," and phenyl 
Ci^4, alkoxycarbonyl; \' 

r8, at each occurrence, ■ is selected from H, Ci_6 alkyl ^d . ^ 
benzyl; and - * 

• alternatively, r7 and r8 combine to' form a moxpholino group; ' 
and, 

r9, at each occurrence, is selected from H, Cis alkyl 'and 
benzyl. ' - 

17. A compound according to ciaim."16, wherein; 
E is phenyl substituted with R or 2-pyridyl substituted with 

R is selected, from H, Cl, F , OGH3 , GH3 ; -OCF3 ; arid GFj;* ' ' ' 
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Z is selected from a.,C(0)CH2 and C'(p)NH; provided that Z' does 
. not form, aj N-N- bond with group A; • 

is selected -from -H, 'CH3/ GH2CH3,. CI/ f; CF3, OCH3/ NR2R2a^ 
. 5 - , s(0)pR2b, CH2S(0)pR2b;. CH2NR2s(0)pR2bV G(0)R2c/^ ^C^^^ 

^ ' . • C(0)NR2R2a^ and ! S02NR2R2a , . - ; , , - • • 

\ Rib is selected from H, CH3, CPI2CH3, Cl/ F, CF3, OCH3-,. NR2R2a^ 
S(0)pR2b, CH2S(G)pR2b^ CH2NR2S (0) pR2b^, C (0) R2c ; CH2C,(0) r2c , 
10 ; - CJO)1^2R2a^ and" S02NR2R2a.-. ■ 

■ A is. selected from one ot the* following carbbcyclic and 

■ - heterocyGlic systems which 'are substituted with- 0-2 R^ ; ' 

15 V. \pyrrolyl., oxazolyl/ isoxazolyl, ' thiazolyl isbthiazolyl , 
pyrazolyL, and imidazolyl; ; - : ' ' ' 

. B is selected /from:- ;.,Y and X-rY; . ; . ' 

20. X is selected from GH2;' , -CR2 (CR2R2b) ^ 

-CH (NR2R2a) , ; _q (o)NR2«/ ,^^ -NR2g (0) NR2- , -NR2-; 

' •■. \ ' and 6;."= ■:•'■.*■ , •■■ ■ ^ .Vv. ; ' . Z^'""' ''' ■ ' ■. 
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Y is NR2R2a, provided that X-Y do not form* a N-N. or 0-N bond;" 



alternatively,. Y "is selected from one of, the following 
• ; ■ carbbcyclic and " heterocyciic systems which. are . . 
- • - substituted with: 0-2 R4a; ^ ' ' ^ ' ' - 

. .. phenyl, . piper idinyl, ;piperazihyl, ,pyridyl, 
30 ' pyrimidyl, furanyl/ morphoiinyl, thiophenyl, pyrrolyl, 
pyrrolidinyl, oxazolyl, isoxazolyl, isoxazolinyl, ' 
thiazolyl, . isothiazolyl, pyrazolyl,, imidazolyl", 
. . . ^oxadiazolyi; thiadiazolyl, triazolyl, 1, 2 , 3r-oxadiazolyl,. 
1,2,4-oxadiazolyl, 1,2/5-oxadiazolyl, 1-/3 , 4-oxadiazolyr, 
35 •1, 2 , 3-thiadiazolyl, 1, 2',4-thiadiazolyl, - : . 
- \ ' 1,2 ,5-thiadiazolyl,- 1, 3 ;4-thiadiazolyL, Iv 2 , 3-triazolyl, 
1,2,4-triazolyl, 1% 2, 5-triazolyl, and 1, 3 , 4-triazoiyl; 
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R^, at each occurrence, is selected from H, CF3 , CH3, benzyl, 
and phenyl ; 

R2a, at each occurrence-, is selected from H,^ CF3 , CH3, benzyl, 
5 and phenyl; 

. R2t>, at each occurrence , is , selected from CF3', OGH3 ^ ■CH3,. 
benzyl, and phenyl; 

0 r2c^ at each. pQCurrence, is. selected from CF3, OH, OCH3, CH3, 
benzyl, and phenyl; 

alternatively, r2 and R^a combine to form a 5- or 6 membered 
saturated, partially unsaturated, or unsaturated ring 
5. which contains from 0-1 additional- heteroatoms selected 

from. the group consisting of N, O, and S; 

R^., at. each occurrence, is selected ■ from H, CH3, CH2CH3 , and ; 
phenyl; , * . , . . 

0 ' ' . \ . ' • ■ . - 

R^^,. at. each. occurrence,/ is selected from H, CH3, CH2CH3, and ; 
. phenyl; . . 

R^v at each occurrence, iSs selected from OH, CI, F,' CH3 , 

CH2CH3, NR2R2a^ ^ cH2NR2R2a/e(o)R2b^ ]^2c{0)R2b> G(0)NR2R2a^ 
and CF3; , . ^ , 

R^^, at each occurrence, is selected from OH, Cl, F, CH3, ■ 

CH2CH3, NR2R2a^ GH2NR2R2a^ C(0)R2b, C(0)NR2R2a, S02NR2R2a, * 
S(0)pR5, CF3, and l-CF3-tetrazol-2-yl; 

R5, at each occurrence, is selected from CF3 , Ci-e .alkyl, 

. phenyl substituted with 0-2 R^, and benzyl ; substituted 
with 1 r6; . . 

R^, at each occurrence, is selected, from H,/ OH, OCH3, Cl, F, 
CH3,, CN,. NO2, NR2R2a^ CH2NR2R2a/ and S02NR2R2a; - - 



413. 



wo 98/28269 



.PCT/US97/22895 



,^ at each occurrence, "is selected from H, OH, Ci_3 alkyl, 
Ci-3 alkylcarbpnyl , C1-3 alkoxy, C1-4 alkoxycarbonyl,- 
' benzyl', phenoxy, pherioxycarbonyl , benzylcarboriyl, Ci_4 
alkyicarbonylbxy C1-4 alkoxycarbonyl , phenylcarbonyloxy 
5 . Ci-4 alkoxycarbonyl , ' Ci-e alkylaminocarbonyl , 

^ phenylaminocarbohyl , and phenyl C1-4 alkoxycarbonyl; 

'at each occurrerice\* is selected f rdm. H,..' CH3 and b%zyi; 
•■■and, - ■ ^ 



10 



15. 



alternatively,, R*^ and' combine to form a morpholiho group; 
r9, at each occurrence, is%selected from H, CH3,' and'benzyl. 

.18. A compound according to. Claim- 17, wherein; ' ' ■ 



Rla. is absent or is selected from H, CH3 , CH2CH3 , CI, ;f; . CF3 , 
OCH3,- NR2R2a^ S ( 0) pR^b, (O j'i^^ 
20; . ^ , . : CH2NR2S{0)pR2i>, C (O) R^c GH2C (O) R^^/' and S02NR2R2a - 

r1^. is absent or is selected from H, CH3, CH2CH3', ;C1, F, ./CF3, 
V6CH3, NR2R2a^ 3 (q) pR2b; , c (O) rw2R2a^ .CH2S (0) pR2l5; . - - ; ^ 
CH2NR2s (0)pR2b, C {0)R2i5, CH2C (0) R2t>, and *S02NR2R2a ; : 

2^ -v_ : - ; ■; ; ' ' - ■ . ^ .\ 

■A is selected from pne^ of the following carbocyclic and 

iheterocyclic systeans which are substituted .with 0-2 R^; 
• / • . phenyl, pyridyl, and pyrimidyl; * 

30' ' B.ds selected from: Y and X-Y;, ' , * 

X is selected from "C(0)-'and 0; ^ 

Y. is NR2R2a^. provided that X^Y do not foma a 0-N bond; 

35 ' . ; ' " . ^ ■■ \ • . V ' • ■ ' ' 

altemativeiy, Y is selected from one of the following • 
■ .carbocyclic and heterocyclic '.systems which are 
substituted with 0-2 R^^; 
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phenyl, piperazinyl, pyridyl , pyrimidyl , 
mprpholinyl, pyrrolidinyl , imidazolyl, and 1,2,3- 

^^r^a7r>^yT; : : _ ^ — ^ 



5 r2, at each occurrence, is selected: from H, 'CF3, CHs , benzyl, - 
and phenyl; ' 

r2s,, at each occurrence, is selected from H, CF3 , CH3 , , benzyl, 
and phenyl ; . - ^ ^ . " 

10 ■ . V • , ' . - . /' ^ . 

r2^/ at each occurrence, is. selected from* CF3, OCH3 , CH^, 
benzyl, and phenyl; • . 

r2^, at , each occurrence, is selected from CF3 , OH, OCH3 , CH3, \ 
15 ' , . benzyl, and. phenyl; ' ^ * . ' *' - ' 

alternatlvely, .r2 and R^^- combine to form a. ring system 

selected * from pyrrolidinyl, piperazinyl and morpholino; , 

20 r4, at each occurrence, is selected from CI,- F, CH3, iS[R2R2a^ , 
\ ; and CF3; . . ^ 

R^^, at each occurrence, is selected from CI, F," CH3,^, _^ 
S02NR2R2a^. S{0>pR5^ aiid CF3; and, " ' 



r5, at each occurrence, is selected from CF3 and CH3 



19. 'A compound according to- Claim 1, wherein the 
.30 compound is selected from the group: . 

1- (3-ainidinophenyl) -2- [ [ (2 ' -aminosulfonyl- [1, 1 ' ] rbiphen-4-yl) - 
. aminocarbonyl] pyrrole; 

35 1- (3-ainidinophenyl) -2- [ [ (2 * -tert-butylaminosulf onyl- [ 1 , 1 ' ] - 
biphen- 4 -yl )- aminocarbonyl ] pyrrole ; 

1^ (3-amidinophenyl) -2- [ [ (2 ' -aminoisulfonyl- [1, 1 ' ] -biphen-4-yl) - 
aminocarbonyl ] -4 -bromopyrrole ; 
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:l- (3'-ainidinophenyl) -2-[ [5- (2'-arninosulfonylphenTl-yl) pyfidin 
2 -yl] -aminocarbonyl] pyrrole; • . . 

l-ben2yl-3- [ (2 ' -aminosulfonyl- [1, 1 ' ] -biphen-4- 
5 _ yl) aminocarbonyl] .-^4- (3 -amidinophenyl) pyrrole; 

l-ben2yl-3- [ (2 V-tert-butylaminosulf onyl- [1: 1 ' ] -biphen-4- 
■ . yl')aminocarbonyl] -4- (3-amidinophenyl)pyrrole; . ; 

'10 1- (-3-amidinophenyl) -4- [ (2 -aminosulf onyl-.[l, 1 'l-biphen-4- - 
* -yl) aminocarbonyl] -imidazole; ' ■ - - 



15 



'1- (3-amidinophehyl) -4- [ (2 ; -tert-butylaminosulf onyl-fl, I ' ], 
..■ biphen- 4 -yl) aminocarbonyl] -imidazole; ; 

1- (3-amidinop]ienyl j ,-2- [ (2 ' -aminosulf onyl- [i; I' ] -bipheh-4- 
yi ). aminocarbonyl] -imidazole; ' . > 



/ 1- {3-amidinophenyl) -3"metliyl-5- [ (2 ' -aminosulf onyl- [1, 1 ' ] - 

2:0^.^..^^.™v^bipire 

: . 1- (3-amidinophenyl) -3-inethyl-5- [ (2 ' -aminosulf onyl- [1/ 1 ' ] - /. 
biphen-4-yl) carbonylaminojpyrazble; . 

25 : 1- {3-amidihophenyl) -3-methyl-5- (2 ' -.(5 ' V-CF3--tetrazolyl) - ...^ 
. [1, 1' ] -biplien- 4 -yl) aminocarbonyl )pyrazole; 



30 



1- (3;-amidinophenyl) -5- [ (2 ' -aminosulf ohyl- [1,1' ] -biphen-4- ^ 
■ yl-)' aminocarbonyl ] -4 -clil6ro-3 -methyl-pyrazble ; ' ^ V ; , ' . 

1- ( 3 -amidinoplienyl ) -5 - { ( 2 • -t -feu tylaminosulf onyl - [ 1 , 1 ' ] -biphen 
4-yl) aminocarbonyl) -3-trifluoromethyl-pyrazole;" . ' 



^ Ir {3-amidinophenyl) -4-inethoxy-5- ('{2 ' -aminosulf onyl- [1, 1' ] ' 
35 biphen-4-yl) aminocarbonyl) -3- trifluoromethyl-pyrazole; 

1- (3-amidinophenyl) -3.-me thyl- 5- (4'-. (imidazol-1 -yl- 
' phenyl ) aminocaf boriyl)pyraz61e.; * 

40 . l- ( 3-amidinophenyl) -3 -methyl-5A[ (4' - (2' '>-^ ■ / 

„ . ' „ - .^sul f pny Ime thy 1 ) phenoxyphenyl ) aminpcarbpnY.1 1 pyrazol e ; 



45 



1- (3-amidinpplienyl) -3-methyl-5^ [ {2 ' -aminosulf onyl':- [1, 1 ' ] • 
bipheri-4-yl)methylcarb6nylpyrazole; . , .. . \ . . ^ 

1- (3-amidinophenyl) -5-,[ (2/ -aminosulf onyl- [1, 1 M-biphen-4; 
, yl) aminocarbonyl].-!, 2, 3- triazble; - 



, ; 1- ( 3 -amidinophenyl ) -5- ( ( 2 ' -trif luoromethyl-'[ 1 r 1 ' 1 -biphen-4- 
50 ^ yl) aminocarbonyl) tetrazole; ' 

' . ^- 1- (3^amidinophenyl) -5- ( (2 -aminosulf onyl-3-chloro- [ 1,1 '.] r . 
biphen- 4 -yl ) methyl thio.y tetrazole ; " 

55 1- (3-amidinophenyl) -5-1 j2 ' -aminosulf onyl^3-chloro- [1, 1 ' ] - 
. biphen- 4 -yl) me thy Isulf oxide] tetrazole; 

■ . ' ' ' : : ' : ■ 416- ' ^ . ■ ' 
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1- (B-amidinophenyl) -5- [ (2 ' -aminosulf onyl-3^chloro- [1, 1 ' ] - 

-biphen-4-yl)methylsulfonyl] te trazole; ' 

1- O-amidinophenyl) -5- [ (2 ',-aminosulf onyl- [ 1 , 1 ' ] -biphen-4- " 
yl) aminocarbonyl] tetrazole; ' 

1- O-amidinophenyl) -3 -methyl-2- [ [5- {2 v-aininosulf onylphenyl-1 
yl ) pyridin-2-yl ] -aminocarbonyl ] pyrazole ; 

1- {3-amidinophenyl) -3-methyl-2- [ [5- (2 * -aminosulf onylphenyl-1 
yl ) pyrimidin-2 -yl ] -aminocarbonyl ] pyrazole ; 

1- (3-amidinophenyl) -3-methyl-5- [ (2 ' -aminosulf onyi-2-chloro- 
[l, 1 ' ] -biphen-4 -yl) aminocarbonyl ] pyrazole ; 

*i- (3-amidinophenyl) -3-methyl-5- [ (2 * -aminosulf onyl-2-f luoro- 
[1,1'] -biphen-4 -yl ) aminocarbonyl ] pyrazole ; 

1- (3-amidinophenyl) -3 -methyl-5-.[ (2 * -aminosulf ohyl-4 ' -f luoro- 
[1, 1 '] -biphen-4 -yl) aminocarbonyl] pyrazole; 

1- (3-amidinophenyl) -3-methyl.-5- [ (2 * -trifluoromethyl- [ 1 , 1 ' ] - 
; biphen- 4 -yl) aminocarbonyl] pyrazole; 

1- (3-amidinophenyl) -3-methyl-5- [ (3-chloro-2*' - trifluoromethyl- 
• . [ 1 , 1 • ] -biphen-4 -yl ) aminocarbonyl ] pyrazole ; 

1- (3-amidinophenyl) -3 -methyl-5- [ (3-f luoro-2 * -trif luoromethyl- 
[1, 1 '] -biphen- 4 -yl) aminocarbonyl] pyrazole; 

1- (3-amidinophenyl) -3-methyl-2- [ [5- (2 ' -trif luoromethylphenyl- 
l-y 1 ) pyridin- 2 -yl ] -aminocarbonyl ] pyrazole ; 

1- (3-amidinophenyl) -l-methyl^S- [ (2 ' -f luoro- [1, 1 ' ] -biphen-4- 
■ yl) aminocarbonyl] pyrazole; 

1- (3-amidinophenyl) -3-methyl-5- [,(3 -chloro-2 ' -f luoro- [1, 1 '•] - 

bipheri-4-yl ) aminocarbonyl ] pyrazole; 

' ' . ■ ■ " , ^ 

1- (3-amidinophenyl) -3-methyl-5- [ (2 ' -methylsulf onyl- [ 1 , 1 ' ] - 

biphen-4 -yl ) aminocarbonyl ] pyrazole ; 

1- (3-amidinophenyl) -3-methyl-5-'[ (2 ' -aminosulf onyl- [ 1 , 1 ' ] - 
biphen-4-yl) (N' -methyl ) aminocarbonyl] pyrazole ; 

1- (3-amidinophenyl) -3-n-butyl-5- [ (2 ' -aminosulfonyl- [1, 1 ' ] - 
biphen-4 -yl ) aminocarbonyl ] pyrazole ; 

1- (3-amidinophenyl) -3-n-butyl-5- [ ( (.2 ' -aminosulf onylphenyl-l- 
yl ) pyridin-2 -yl ) -aminocarbonyl j pyrazole ; 

l-( 3-amidinophenyl) -3-n-butyl-5- [ ( (2 • -trif luoromethylphenyl-1 
yl ) pyridin-2 -yl ) -aminocarbonyl ] pyrazole ; 
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1- (3.-amidinophenyl) -5- [ (2 ' -methylsulf onyl- [1,1'] -biphen-4- 
, yl)aminocarhonyl]'-3-trifluoromethyl-pyrazole; ^/ - 

1- (B-amidinophenyl) -5- [ {-2:-trif luoromethyl- [1, 1 ' ] -biphen-4- 
5 . yl) aminocarbonyl] -3-trif luoromethyl-pyrazole; 

1- ,(3-amidinophenyl V-4-methpxy-5- { (2 • -trif luoromethyl- [1/ 1' ] - 
bipheh-4-yl ) aminocarbonyl ) -3 -trifluoromethyl-py^^ 

10, 1- (1-amidinophenyl) -3-methyl-5- [ (4- 

trif luoromethylphenyl) aminocarb6nylpyrazole; 
l- (3-ainidinophenyl) -4-methyl-5- [ (2 • -aminosulf pnyl- [1/1 ' ] - 
■ ^ biphen-4 -yl) aminocarbonyl] -imidazole;, 

15. ■ ... ■ , • ■ '■ ' ■ . • / ■ ■ ■ ' ' • ^ ■ ■ ^' ' : . ■ 

1- (3-amidinophenyl) -5- [.( (2 • -aminosulfonylphenyl-l-yl)pyridm^ 
2-yl) -aminocarbonyl] -1V2, 3-tria2ole; 

r— — 

1- (3-amidinophenyl) -5- [ '(2 ' -aminosulf onyl- [1, 1 ' ] -biptien-4- 
. yl) aminocarbonyl] -3-,trif luorometliyl-1, 2, 4-triazole; 

25 3 -methyi-i- { 3 -amidinoplienyl) -5- ( 4 ' - ( 4 ' ' -cliloropiienyl ) t:hiazol- 
2 ' -yl) aminocarbonyl)pyrazole; . 

1- (3-amidino)p]ienyl-3-^methyl-5- [ (2 ' -trif luoromethylsulf ide- 
:[ 1 > 1 '] -biphen-4 -yl ) aminocarbonyl ] pyrazole ; ' 

30 ' - ■ ' • " ' ' ' ■ . ■ ^ ' / / . ; 

■ 1- (3-amidino)phenyl-3-methyl-5- [ (2 ' -trif luoromethylsulf oxide- 
, 1l;l M -biphen^ 4 -yl) aminocarbonyl Jpyrazoler ; ' . ■ 

V 1- (3-amidino)phenyl-3-methyl-5- [ (2 / -trif luoromethylsulf onyl - 
35 . [1, 1 • ] -biphen-4-yl) aminocafbonyl]pyrazole; 

1- (3-amidino)phenyl-3-methyl-5- [4 '.- . • • / . 

;* (carboxymethyl)phenylaminocarbonyl]pyraz6le,; ; 

40 l-(3-amidino)phenyl-3-methyl-5-[4'-(N,N- 

' ^ ^ dimethylaminocarbonyiyphenylaminocarbonyllpyrazole; ' 

. ; \ 1- (3-amldino)phenyl-3-methyl-5-[4'- (N,N- . . 

dime thylaminosul f onyl ) phenylaminocarbonyl'] pyrazoie ; 

45 , . ■■ ■ • . 

l-{3-amidino)phenyl-3-methyl-5-[ (4'-tert- . 

butylaminosulfonylphenyl) aminocarbonyl] pyrazoie ; 

1- (3-amidino)phenyl-3-methyl-5- [ (4' - 
50 . aminosulf onylphenyl) aminocarbonyl] pyrazoie ; 

1- (3-amidino)phenyl-3-methyl-5- [ (4 ' -trif luorqme thy iphenyl) - 
aminocarbonyl ] pyrazoie ; " ' , " . / , , 

55 l-{3-amidino)phenyl-3-methyl-5-[ (4 ' -benzylsulf onylpiperidyl) - 
aminocarbonyl ] pyrazoie ; 
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1- O-amidinophenyl) -5 - [ (2 ' -aminosulf onyl- [1,1'] -biphen-4-yl ) 
N-methylaminocarbonyl] -3 -meth yl -pyrazole; 

5 1- O-amidinophenyi) -5- [ (4 ' -f luoro- [1, 1 ' ] -biphen-4-yl ) - 
aminocarbonyl ] -3 -methyl -pyrazole ; 

1- (3-ainidinophenyl) -5- [ [5 (2' -aminosulf onylphenyl) pyridin-2 - 
yl] aminocarbonyl ] -3 -me thy 1-pyrazole; 
10 . 

1- (3-cy;anopheriyl) -5- [ [5- (2 ' -aminosulf onylphenyl) pyridin-2- 
yl] aminocarbonyl] -3 -methyl -pyrazole; 

1- (3-amidinophenyl) .-5- [ (2 ' -trif luorbmethyl- [1 , 1 ' ] -bipheri-4- 
15 yl) aminocarbonyl] -3 -methyl -pyrazole,' 

1- ( 3 -aminocarbonylphenyl ) -5- [ (2 ' -aminosulf onyl- [1, 1 ' ] -biphen 
4-yl) aminocarbonyl] -3 -methyl -pyrazole; and, 

20 l--{ 3-amidinophenyl) -5- [ (2 ' -aminosulf onyl) -3-chloro- [1 , l ' ] - 
biphen-4-yl) aminocarbonyl] -3 -metliyl -pyrazole*; . * 

and a pharmaceutically acceptable salt. 



'20 . A compound according to .Claim 1 wherein the ^ 
compound is selected from the group: 

1- (3-ainidinophenyl) -5- [ (2 ' -trif luorpmethyl) -3-chloro- [1,1']- 
30 biphen-4 -yl) aminocarbonyl] -3 -me thylpyrazole; 

1- (3-amidinophenyl) -5- [ (2 ' -aminosulf onyl- [1,1*] -biphen- 4- 
yi ) aminocarbonyl ] ^3 -n-butylpyrazole ; 

35 1- (3-amidinophenyl) -5-'[ (2 * -trif luoromethyl- [1, 1 ' ] -biphen-4- 
yl) aminocarbonyl] -3 -n-butylpyrazole; 

1- (3-amidinophenyl) -5- [ [5- (2 ' -aminosulf onylphenyl) pyridin-2 - 
yl] aminocarbonyl ] -3 -n-butylpyrazole ; 

40 

1- (3-amidinophenyl) -5- [ (2 ' -trif luoromethyl- [1, 1 ' ] -biphen-4- 
yl) aminocarbonyl] -3- trifluoromethyl-4-methoxypyrazole; 

1- (3-amidinophenyl) -5- [ (2 \-trif luoromethyl- [1, 1 • ] -biphen-4- 
45 yl ) aminocarbonyl] -3- tr if luoromethyl -pyrazole; 

1- (3-amidinophenyl) -5- [ (2 ' -sulf onylmethyl- [1, 1 ' ] -biphen-4- 
yl) aminocarbonyl] -3- trif luoromethyl -pyrazole; 

50 1- (3-amidinophenyl) -5- [ (2 ' -aminosulf onyl-3-bromo- [1, 1 • ]- 
biphen-4 -yl) aminocarbonyl] -3 -methyl -pyrazole; 

1- (3 -aminocarbonylphenyl) -5- [ (2 ' -aminosulf onyl-3-bromo-r [1, 1 » ) 
biphen-4 -yl ) aminocarbonyl ] -3 -methyl -pyrazole ; 
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45, 



1- O-amidinophenyl) -3-methyl-5- [ (2 ' -aminosulf onyl) -[1,1']- 
biphen-4-yl ) methylcarbonyl ] pyrazole ; 

1- (3-aminocarbonylphenyl) -5- [5- [ (2 ' -aminosulf onylphen-1- 

yl)pyridiri-2-yl] aminocarbonyl] -3-methyl-pyrazole; 
.l- (3-amidinophenyl) -5- [ [5- (2 • -t- 

. butylaininosulfonylphenyl )pyriinidin-2-yl] aminocarbbnyl] -3- 
trifluoromethyl -pyrazole; ^ ' 

1- (3-amidinophenyl) -5,^ [.[,5- (2 ' -aminosulf onylphenyl )pyrimidin-2- 
.yl] aminocarbonyl] -3 -trifluoromethyl -pyrazole; ' 



l-.(3-aminocarbohylphenyl) -5- [ [5- (2 • - \ 
15 aininosulfonylpheinyl jpyrimidin-2-yi]aminocarbonyL] -3- 

. trifluoromethyl -pyrazole;. 

1- (3'-cyanophenyl) -5:- [ ('(4 ' - (imidazpl-1- 

. yl) phenyl )amlnocarbonyl] -^3- trifluoromethyl -pyrazole; 

„l-(3-am 

aminocarbonyl] -3 -trifluoromethyl -pyrazole;, 

1- (3^aminocarbonylphenyl) -5- [ (4 ' - (morpholin-1- 
-25 yl)phenyl) aminocarbonyl] -3-trif luoromethyr-pyrazole; 

1- (3-amidinophenyl) -5- [ [5- (2 ' -aminosulf ony lphenyl)pyridin-2 - 
yl] aminbGarbonyl 1-3 -trifluoromethyl -pyrazole; 

30- 1^ (3-aminocarbonylphenYl> -5- [ [5- {2;' - 

/ aminosulfonylphenyl) pyridin-2-yl] aminocarbpnyl] -3- 
trif luprom'ethyl-pyrazole; 

1- {3-amidinophenyl) -5- ( (4 • - (3-;methyltetrazol-l-v, . • ' 
35 , yljphenyl)aminocarbdriyl]-3-tfifluoromethyl -pyrazole; 

l-.{3-amidihophenyl) -5- (2 ' -nap thy iaminosulf onyl) -3:=-methyl- 
. pyrazole; ' 

40 1- {3-amidinophenyl) -5- [ {4-bromophenyl) aminosulf onyl] -3-methyl- 
. pyrazole; : .-. ^ 



1- (3-aminomethylphenyl) -5- [ (2 ' -aminosulf onyl- [1,1 ' ] -biphen-4- 
yl) ainindcarbonyl] -3'-methyl -pyrazole; \, 

1- (3-aminomethylphenyl) -5- [ (2 ' -aminosulf onyl- [1 , 1 ' ] -biph'en-4- 
yl) aminocarbonyl] "-3-trif luoromethyl-pyrazole; 



1- (3-amidinophenyl) -3 -methyl-5- [ ( {2 : - 
50 trif luoromethylphenyi ) pyrid-2 -yl ) aminocarbonyl ] pyrazole ; 

1- (3-amidinophenyl) -3-methyl-5-,[ ( (2 • T-airiinosulfonyl-l-. 
yl ) pyrimid-5-yl ) aminocarbonyl] pyrazole ; 

55 1- (3-amidinophenyl) -3-methyl-5- [ (2 ' -f luoro-,[l, 1 ' ] -biphen-4- 
yl) aminocarbonyl ] pyrazole ; 
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1- (3-ainidinophenyl) -3-methyl-5- [3-chloro- (2 ' -fluoro- [1, 1 ' ] - 
biphen-4 -yl ) aminocarbohyl ] pyrazole ; 

5 1- (3,-ainidinophenylJ -3-methyl-5- { (3-f lu6ro-2 ' -f luoro- [1, 1 • ] - 
biphen- 4 -y 1 ) aminocarbony 1 ] pyrazole ; 

1- (3-ainidinophenyl) -3-methyl-5- [ (3-f luoro-2 ' -aminosulf onyl- 
. ,.,[1, 1 • ] -biphen-4-yl) aminocarbonyl] pyrazole; 
10 ' ' ' ■ ' * ' . : 

1- (3-ainidinophenyl) -3-methyl-5- [5- (2 ' -f luorophen-l-yl)pyrid-2 
yl laminocarbonyl ] pyrazole ; 

. 1- (3-ainidinophenyl) -3-methyl-5- [ [5- (2 ' - 
15 teftbutylaininosulfonylphenyl)pyrimid-2- . 

. yl] aminocarbonyl] pyrazole ; 

1- (3-ainidinophenyl) -3-methyl-:5- [ [5- (2 '.-aminosulfonylphenyl) - 
[1,6] -dihydropyr imid-2 -yl ] aminocarbonyl ] pyrazole ; 

..20 ■ . - . . 

l-(3-amidinophenyl)-3-methyl-5-[(4-{pyrid-3'-yl)phen-l- ^ 
yl) aminocarbonyl] pyrazole; , . ^ * 

1^ (3-amidinophenyl) -3-methyl-5- [ [2- (2 ' - 
25 pyridyl) ethyl] aminocarbonyl] pyrazole ;. 

1- (3-amidinophenyl) -3-methyl-5- [ (3- 

phenylpropyl ) aminocarbonyl ] pyrazole ;. 

30 1- (3-amidinophenyl) y3-methyl-5- (4- (pyrid-:2 'ryl) phen-1- 
ylaminocarbonyl] pyrazole; 

1- (3-amidinophenyl) -3-methyl-5- [ (4- 

(isopropylpxy) phenyl) aminocarbonyl] pyrazole; , 

1- (3-amidinophenyl) -3 -methyl -5- [ (5- (2 ' -trif luoromethylphenyl ) - 
pyrimidin-2 ^yl ) aminocarbonyl ] pyrazole ; 

1- (3-amidiriophenyl) -3-methyl-5- [ (4- 
40 (piperidinosulfohyl) phenyl) aminocarbonyl] pyrazole; 

1- (3-amidinophenyl) -3 -me thyl-5- [( 4- 

(piperidinocarbonyl ) phenyl ) aminocarbonyl] pyrazole ; 

45 1- (3-amidino-4-fluorophenyl) -3-methyl-5- [ (2 • -aminosulf ony 1- 
[1,1'] -biphen-4 -yl ) aminocarbonyl ] pyrazole ; 

1- (3 -aminocarbonyl -4- fluorophenyl) -3 -me thyl-5 - [ (2 ' - 
' aminosulfonyl- [1, 1 * ] -biphien-4-yl ) aminocarbonyl], pyrazole; 

l-methyl-3- (3-amidino) phenyl-4- [ (2 ' -aminosulf onyl- [1, 1 •] - 
biphen-4 -yl) aminocarbonyl] pyrazole; and, 

1- (3-amidinophenyl) -3 -methyl -5- [ [4- (pyrazol-4 ' -yl) phen-1- 
55 yl] aminocarbonyl] pyrazole; ^ • 



421 



wo 98/28269 



PCT/US97/22895 



and a pharmaceutic ally acceptable salt. 

. 21.* A compound according . to -.Claim" 1, wherein the 
5 . compound is selected from -the- group: 

1- {3-amidinophenyl) -3-methyl^5-,( [5- (2;; - " v 
^^ ^ methylsulfbnylphenyljpyrid-2T-yl]*aminocarb6nyl) pyra2ole; : ^ „^ 

lO' ''l-0-amidinophenyl).-3-methyl-5-([5-{2'- ' 

methyl sulfonylpheiiyl ) pyrimid-2 -yl ] aminocarbonyl ) pyrazole ; 

1- (3-cyanophenyl) -3-methyl-5- ( [5- (2 • - . . 

.methylsulfonylphenyl')pyrimid-2-'" . . ' 

15 ■ . yllaminocarbonyDpyrazple; ; 

^ 1- (3-amiriocarbonylphenyl) -3-methyl-5- ( [5- (2,' - ' . 



20 l-(3-{N-aminoami"dino)phenyl)-3-methyl-5-[.(2'-tert-- 
• :butylaminosulf onyl- [1, 1 • ] -*biphen-4- 
yl) aminocarbonyl]pyrazole; 
^ 1- (3-(N-aminoamidino)phenyl) -3-methyl-5- [ (2 ' -aminosulf onyi-" 
25 . /[1, 1 • ]--biphen-4-yl)amindcarbonyl]pyrazole;- . ■ 

. l- (3-(N-methyl-N-hydroxyamidino)phenyl) -3-methyi-5-[ {4'^ 
butylaminosulfonyl- [1, 1 *l-biphen-4- ^ 
^ . yl) amiriocarbohylj pyrazole;- - ^ ' 

■30 . ' . ■ 

. l-(3- (N-methylamidinoVphenyl)-3-methyl-5-[ (2v-ter^^ 
" butylaminosulfonyl- [X 1 ' ] -biphen-4r. " 
■yl) aminocarbonyll pyrazdle; *' 

35- .1- (3 - {N-methylamidino)phenyl) -3-methyl-5- [ {2 ' -aLminosulfonyl- 
[l, 1 ' ] -biphen-4-yl)aminocarbonyl]pyrazole; 



40 



1- ( 3 -amidinophenyl ) -5- [ (2 '"-aminosulf onylphenyl ) pyridin-2- 
yrjaminocarbonyi] tetrazole; ' ... 

1- (3-amin6carbonylphenyl) -5-{ [5- (2 * - ^/ 

aminosulf onylpheny I) pyridin-2 -yl ] aminocarbonyl } tetrazole ; 



1- (3 -amidinophenyl) -5- { [5- {2 ' -trif luoromethylphen-1- 
45 • yl ) pyridin-2 -yl] aminocarbonyl} tetrazole; 

1- (3-amidinophenyl) -5- [ (4 * -bromophen-l-yl) , 
aminocarbonyl] tetrazole; ' 

50 - l-'{3-amin6carbonylphenYl) -5-{ [5- (2 ' -trif luoromethylphen-l- 
■ V ; ' yl ) pyridin-2 -yl]amiriocarbbnyl} tetrazole 



55 



5- (3 -amidinophenyl) -^1- [ (2 ' -trif luoromethyl- [1, 1 • ] -biphen-4- 
yl) methyl ] tetrazole ; 
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15 



30 



1- [ { 3 -amidinophenyl) methyl] -3-methyl-5- [ (2 ' -aminosulf onyl- 
Cl, 1 ' ] -biphen-4-yl) aminocarbonyl]pyrazole; 



1 - [ ( 4 - a m i dinoph o ny 1 ) methyl ] — 3— meLh yl-5- [ (2 ' -cmiiziosulf onyl- 

• 5 ' . [1, 1 ' ] -biphen-4-yl ) aminocarbonyl]pyrazole 

1- (3 -amidinophenyl) -2- [ (2 ' -aminosulf dnyl- [1, 1 ' ] -biphen-4- 
yl ) aminocarbonyl ] imidazole ; 

10 1- (3 -amidinophenyl) -4 -methyl -2- [ (2 ' -aminosulf onyl- [1,1']- 
biphen^4-yl) aminocarbonyl] imidazole ; 



1- (3 -amidinophenyl) -5-chloro-4-methyl-2- [ (2 ' -aminosulf onyl- 
[1, 1 •] -biphen- 4 -yl) aminocarbonyl] imidazole;- • 

5- (3 -amidinophenyl) -2-methyl-4- [ (2 ' -^-aminosulf onyl- [ 1 , 1 ' ] - * 
t>iphen- 4 -y 1 ) aminocarbonyl ] imidazole; 



1- (3 -amidinophenyl ) -3 -methyl-5- [ (4 ' - (benzimidazol-l-yl) phen-1 
20 yl) aminocarbonyl] pyrazole; . 

1- (3-aminocarbonylphenyr) -3-methyl-5- [ (4 ' - (benzimidazol-l- 
yl ) phen-1 -yl ) aminocarbonyl ] pyrazole; . 

25 1- (3-amidindpheriyl) ,-3-methyi-5- [ (4 '\- (2T-methylimidazol-l- 
yl)phenyl) aminocarbonyl]pyrazole; / , 



1- (3Taminpcarbonylphenyl) -3-methyl-5- [ ("4 ' - (2-methylimidazol-l 
yl) phenyl) aminocarbonyl) pyrazole; ' ' 

1- (3^amidinophenyl) -3-metHyl-5- [ [4' - (1, 2 , 4-triazol-2-yl) - 
phenyl ] aminocarbonyl ] pyrazole ; 



1- (3 -amidinophenyl ) -3-me thy 1-5- ( (4 ' -; 
35 cyclohexylphenyl ) aminocarbonyl ) pyrazole ; 

1- (3 -amidinophenyl) -3 -methyl -5- [ [ 1 , 1 ' ] .-biphen-4- 
ylaminocarbony 1 ] pyrazole ; 

40 1- (3-amidinophenyl) -3-methyl-5- ( (4 ' - . : : 

morpholinophenyl ) aminocarbonyl ) pyrazole ;- 

1- (3 -amidinophenyl) -3-methyl-5- [ (4 '-( (2- 
trif luoromethyl) tetrazol-1- . 
45 yl) phenyl) aminocarbonyl] pyrazole; 

1- (3-aminomethylphenyl) -3-methyl-5- [ (4'- ( (2- 
trif luoromethyl) tetrazol-1-, . 
yl ) phenyl ) aminocarbonyl ] pyrazole ; 
50 ^ 

l-(3-amidinophenyl) -3-methyl-5-[ ( {4'-(N,N- . 
dime thylamino ) carbonylamino) phen-1 ' - 
yl) aminocarbonyl ] pyrazole ; 

55 1- (3 -amidinophenyl j -3-methyl-5- [ (4/ - (N,N- . 

diethy lamino ) phenyl ) aminocari^onyl ] pyrazole ; 
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10 



20 



35 



50 



1- (3-am'inocarbonylphenyl) -3-methyl-5- [ ( (4 ' -N,N- 
di e thy lamino ) phenyl Vaminocarb^ 

l^(3-amidinophenyl)-3-methyl,-5-[ (4' - a , / ,, 

. tetrazolyl ) phenyl,) amihocarbonyljpyrazole; >. 

1- (3-aininocarbonylphenyl) -3-methyl-5- ( (4 ' - (1- 
• .tetrazolyl ) phenyl )aminocarbonyl) pyrazole; 

1- ( 3 -amidihophenyl j.-3 -methylrS- 1 (4 ' -^{N-acetylpiper izih-1- 
yl.) phenyl) ami.nocarbonyl] pyrazole; . . 



. : 1^ (3-amidinophenyl) -3-methyl-5- 1^(4 ' - (N-tert- . 
15 butyloxycarbonylpiperizin-1- 

- yl) phenyl) aininocarbonyl] pyrazole, ' 

1- (3-amidinophenyl)' -3-inethyl-5- { (4 ' -piperizin-l-yl- • ■ 
■ " ■ phenyl) aininocarbon vl) p yrazole; ' ■ [ 



1- (3-amidinophenyl) -3-trif luor6methyl-5- ( (4/- 
• , eye lohexylj>henyl ) amlndcarbonyl) pyrazole ^^^^ 



l-(3-amidiiiophenyl)-3-methyl-5-^[(4''-{N-morpholino)-3'^ . 
25 ^ ^ chlorophenyl) aihihocarbbnyllpyxazble;' 

1- (3-amidinophenyl) -5- 1 (2 ' -aminosulf onyl- [1, 1 ' ] -biphen-4- 
; ' yl) aminocarbohyi] -3^ (methyl tM 

30 ' 1- (.3-amidinophenyl) -5- [ (2 ; -aminosulf onyl- [1/1.' ] -biphen-4-. 
yl ) aminoearbonyl ] -3 - (methylsul'finyl ) pyrazole ; . 



1- ( 3 -amidihophenyl) -5- [ (2 v -aminosulf onyl- [1, 1 * ] -biphenr4- 
yl) aminoearbonyl] -3- (methylsulf oriyD.pyrazole; 

1- (3-ajninocarbonylphenyl) -5- [ (2 ' -trif luoromethyl-^ [1,1' J - - 
biphen-4 -yl) methyl ] tetrazole; ; 



1- (3-aminocarbonylphenylj -5-{ [ (2 ' -aminosulf onyl- [1, l^I-bipheh 
40 4-yl) methyl} tetrazole; ' , 

•1- (3-amidinophenyl) -5^ [ (4' - ; • . 

eyciopentyloxyphehyl )'aminp.carbonyl ] -3 -methyl -pyra^ 

4S i- (3-amidinophenyl) -5- [ (3 - ( (pyrid-2-yl)methylamino) phenyl) 
aminoearbonyl] -3-methy.l -pyrazole; . 



1- (3-amidinophenyl) -3 -methyl- 5- [ (4' - (N- 

^ imidazolyl) phenyl) aminoearbonyl] pyrazole; 

1- ( 3 -amidinbphenyl) -3-trif lupromethyl-5- [ (4 ' - (N-morpholino) -3 
chlorophenyl) aminocarbpnyl] pyrazole;- v 



1- (3-amidinophenyl) -3-methyl-5- [ (4 '- (N-pyrrolidinocarbonyl) - 
55 . 3 ' -chlorophenyl) aminoearbonyl] pyrazole*; 
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1- O-ramidinophenyl) -3-methyl-5- [ (4 ' - (N-morpholinocarbonyl) -3- , 
chlorophenyl ) aminocarbonyl ] pyrazole ; 

. 1- ( 3 -CyanO Phenyl ) - f M ' - (hi- i mir^aT^nl y1 \ phnnyl \ nvni n rir^ n v V./ inyl ] - 

• 5 3 - trifluoromethyl -pyrazole; ' 

1- (3-ainidinophenyl) -5" [ (4 • - (N- 

imidazoly 1 ) phenyl ) aminocarbonyl ] - 3 - trif luoromethyl r 
pyrazole; / 
10 ' 

1- (3-ainidinophenyl) -5- [ (4 ' - (N-methyltetrazolon-1-. 

yl ) phenyl) aminocarbonyl] -3 -trif luoromethyl-pyrazole; and, 

• 1- (3 ^ -aminocarbonylphenyl ) -5- [ (2 ' -aminosulf onylphenyl- [1 , 1 ' ] - 
15 biphen-4 -yl) me thylcarbohyl] -3 -methyl -pyrazole; ' 

and a pharmaceutical ly acceptable salt. 



20 22. A compound according tp Claim l'; wherein the 

- compound is selected from the group: 



25 



40 



55 



1- (3-amidinophenyl) .-5- [4 ' - (pyrrolidinomethyl ) phenyl) 
aminocarbonyl] -3 -methyl -pyrazole; 

1- (3-aminophenyl) -3-methyl-5- [ (2 ' -aminosulf onyl- [1, 1 ' ] -biphen- 
4-yl)aminocarbonyl]pyrazole;, ' 



1- (2 ' -aminophenyl) -3-methyl-5- [ (2 ' -aminosulfbnyl- [1, 1 ' ] - 
30 biphen-4-yl) aminocarbonyl] pyrazole; 

1- (3-amino-4 ' -chlorophenyl) -3 -methyl -5- [ (2 ' -aminosulf onyl r 
.[ 1 , 1 •] -biphen-4 -yl ) aminocarbonyl ] pyrazole ; 

35 1- (3-amino-4 • -f luorophenyl) -3 -methyl-5- [ {2 ' -aminosulf ony 1- 
[1, 1 •] -biphen-4 -yl) aminocarbonyl] pyrazole; 



1- (3-amino-4 ' -methoxyphenyl) '-3-methyl-5- [ ( 2 ' -aminosulf onyl - 
[1, 1 ' ] -biphen-4 -yl) aminocarbonyl] pyrazole; . . 

.1" (3-amino-4 ' -chlorophenyl) -5- [ (2 ' -aminosulf onyl- [1, 1 ' ] - 
biphen- 4 -yl) aminocarbonyl] tetrazole; 



1- (3 -amino-4 ' -chlorophenyl) -5- { [(2 
45 aminosul fonylphenyl)pyridin-2-yl] aminocarbonyl }tetrazole; 

1- {3-amino-4 » -methoxyphenyl) ^5- [ (2 » -aminosulf onyl- [1 , 1 * ] r 
biphen-4-yl) aminocarbonyl] tetrazole; 

50 'l- (3-aminomethylphenyl) -5- t (2 ' -aminosulf onylphenyl ) pyrid-2-yl) 
aminocarbonyl ] -3 -methyl -pyrazole ; 



1- (3-aminomethyl-4 ' -methylphenyl) -5- t (2 ' -aminosulf onyl- (1,1' ] - 
biphen-4-yl) aminocarbonyl] -3 -methyl -pyrazole; 
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1- (3-arainomethyl.-4' -f luorophenyl) -5- [ (2 ' -aminosulf onyl- [1 , 1' j - 
biphen-4-yi) aminocarbonyl] ^3 -methyl -pyrazale; 

1- ("B-aminomethylphenyl) -5- [ (4,: - (N-pyrrolidino- . ' • ^ 

carbonyl ) phenyl ) aminocarbonyl ] - 3 - trif luoromethyl- 
pyrazole; ' 

1- (3-ethylcarboxyamidinophenyl) -5- [ (2 ' -aminosulf onyl- [1,1' ] - 

biphen-4-yl) -aminocarbonyl] -3-methyl-pyraz6le; 
l- (3- ( 1 ' -imino-1 ' - (N-morpholino) )iiiethyl) phenyl ) -5- [ (2 • -tert- . 
/ butylaminosulf onyl- [1, 1 • ] ^biphen-4-yl) aminocarbonyl] -3- 
methyl-pyfazole ; 

15 ■ l-(3-(l'-imino-l':-(N"m6rpholinor)methyl)p 

aminosulf ony 1- [1, 1 • ]-biphen-4-yl) amihocarbony 
; pyrazole; \ - ; 

l-[3-[N-( (5-methyl-2-oxo-l,3-dioxol-4- ' . . 
[ 1 1 • ] -biphen-4-yl ) aminoc^^^ 



10 
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1- (pyrid-2-yl) -3-methyl-5- [■(3-fluoro-2 ' -aminosulf onyl- [1/1 • ],- 
biphen-4 -yl) aminocarbonyl] pyrazole ; 

1- (6-brpmopyridin-2-yl) -3-methyl-5- [ (3-f lupro-2 ' -aminosulf onyl 
[iVl ' ]-biphen-4-yl) aminocarbonyl] pyrazole; 



. . 1- (3-amino-4-chlorophenyl).-5- [ (2 * -aminosulf onyl-3-chloro- 
30 ' . [1, 1 ' ] -biphen-4 -yl) aminocarbonyl ] te trazole; 

1- (3-amino-4-chlorophenyl) -5- [ (4 ; - (1- <- 

pyrrolidinocarbonyl ) phenyl ) aminocarbonyl ] tetrazole ; 

35 1- (3-aminomethylphehyl) -5- [ {2 ' -aminosulf onyl- ' ] -biphen-4- 
— yl) aminocarbonyl] tetrazole; 



1- (3-aminomethylphenyl) -5- [ (2 ' -aminosulf onyl -3- fluoro- [1, 1 • ] - 
biphen-4-yl) aminocarbonyl] tetrazole; . : ■ 

1- (3 -aminomethylplienylj -'5- [ (2 ' -aminosulf onyl- [1 1 ' ] -biphen-4- 



■ l-(3-amin6methylphenyl)-5-[{2'-methylsulfonylmethyl-.[l,l']-- . 
45 bip»hen- 4 -yl) aminocarbonyl] imidazole; . 

1- (3-amidinophenyl) -5- [ (2 ' -aminosulf onyl - [1, 1 ' ] -biphen-4- 
yl ) aminocarbonyl ] imidazole ; 

50 1- [3- (methylaminomethyDphenyl] -5- [ (2 : -amiriosulf bnyl-3-f luoro- 
[1,1'] -biphen-4-yl)amino.carbonyl] -3-methyl-pyrazole; 



It [3,- (methylaminomethyl ) phenyl] -5- [ { 2 ' -methylsulf onyl-3-f luorb 
■ [1, 1'] -biphen-4 -yl) aminocarbonyl] -3 -methyl-pyrazole; 
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1- (3-aminomethylphenyl) -5- [ (2 ' 7methylsulf onyl- [1, 1 • ] -biphen-4- 
yl ) aminocarbonyl ] -4-inethoxy-3 -trif luoromethyl-pyrazole; 

1 - ^3-am^nntnA^hy^phf;^r^y1 ) - R - [ ( ? - -Fl i^^ i- r . ^il , (y^j, — 

5 . pyrrolidinocarbonyl ) phenyl ) aminocarbonyl] -3- 

,^ .tirif luoroInethyl-pyrazole; 
l- (3-aminomethylphenyl) -5- [ (3-f luoro-4- (N-pyrrolidinocarbonyl) 
phenyl )aminocarbonyl] -3- trifluorbmethyl-pyrazole; . 

,10 ^ ' 

1- (3-aminomethylphenyl) - 5- [ (2 * -sulf onylmethyl- [1, 1 • ] -biphen-4- 

yl ) aminocarbonyl ] -3-trif luoromethyl-pyrazole; 
l- (3-aminometriylphenyl) -5- [ (2 ' -aminosulfonyl-3-'fluoro- [1, 1 ' ] 
15 biphen-4-yl) aminocarbonyl] -3-trif I'uoromethyl-pyrazole; 

1- {3-aminomethylphenyl) -5- [ ( 5 - (2 / -aminosulf onylphenyl ) - [1,6- 
dihydro ]pyrimid-2-yl) aminocarbonyl] -3-^ trifluoromethyl - 
pyrazole; . - . 

20 . r ' . ■ • '* ■.. ' ' ' - '■' ■ 

i - (3-aininomethylphenyl) - 5- [ (5 - (2 * -aminosulf onylphenyl ) pyrimid- 
2 -yl) aminocarbonyl] -3-trif luoromethyl-pyrazole ; 

1- [3- (2 ' -ethylaitiinophenyl) -5- [ (2 * -aminosulf onyl- [1,1'] -biphen- 
25 4-yl) aminocarbonyl] -3-trif luoromethyl-pyrazole; ^ 

1- [3- (1- (N-morpholino) imino)phenyl] -5- [ (2 ' -aminosulf onyl-3 - 
f luoro- [1, i; ] -biphen - 4 -yl) aminocarbonyl] -3- - • ^ 
trifluoromethyl-pyrazol'e; 

30 ■ ■ . , ■ ' ■ ■ ^ ■ * ■ ^ ' ■ . 

1- (3-aminomethylphenyl) -5- [2- (2 ' -aminosulf onyl- [1 , 1 ' ] -biphen-4 
yl) -1-hydroxyethyl] -3-trif luorofhethyl -pyrazole; 

1- (3-aminomethylphenyi) -5- [.(3-fluoro-2 ' -methylsulf onyl- [T, 1 • ] - 
35 ^ biph'eh- 4 -yl) aminocarbonyl] -3-trif luoromethyl-pyrazole; 

1- (3-aminomethylphenyl) -5- [ (5- (2 • -methylsulf ony L- 

phenyl)pyrimid-2-yl) aminocarbonyl] ^3-trif luoromethyl- . 
pyrazole; 

40 . : ' ^ . ' 

l- [3-amidinophenyl] -5 - [ (3-f luoro-2 ' -methylsulf onyl- [1 , 1 v] - 
' biphen - 4 -yl) aminocarbonyl] -3-trif luoromethyl-pyrazole; 

■ and, 

45 l-[3-amidinpphenyl] -5- ["{3-f lubro-2 '.t aminosulf onyl- [1,1']- 

biphen-4-yl) aminocarbonyl] -3-trif luoromethyl-pyrazole; 

and a -pharmaceutically acceptable salt.. 

50 

23. A compound according to Claim 1, wherein the 
compound is selected from the group: 

1- ( 3 -aminomethyl ) phenyl-5- [( 2 V- aminosulf onyl- [ 1 ,1 ' ] -biphen-4- 
55 yDcarbonylmethyl] -3 -tarif luoromethyl-pyrazole; 
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^ ;l-(3-aminomethyl)phenyi-5-[*'('2 ' -aminosulfonyl-^ ] -biphen-4-- 

yl) aminocarbonyl] -3- (methylsulfonylmethyl)pyrazole;. 

5, 1- (3-amidino)phenyl-5- [{2 ' -aminqsulf onyl- [1 , 1 ' ] -biphen-4- 

yl) aminocarbonyl] -3- {methylaminosulfonylmethyl)pyrazol 

, 1- (3-aininoinethylphenyl) -5- [ (2 ' -aminosulfonyl-3-f luoro- [1/1 ' ] - 
biphen-4-yl) aminocarbonyl] -3- . ' ' 

10 (metliylaminosulf onylmethyDpyrazble; / 

1 - { 3 - ( N-carboxyme tliyl ) aihidinophenyl ) - 5 - [ ( 5 - ( 2 ' - 

aminosulf 9nylphenyl ) pyrimid-2 -yl ) aminocarbohyl ] -3 -methyl - 
:: . pyrazqle; ' / ■ • > ; • 



15 



. 1- (3-amiriomethylphenyl) -5- [ (2 ' -methylsulf onyl- [1 , 1 ' 1 -biphen-4-. 
. yl) aminocarbonyl] -3 -methyl-pyirazole ; ' . . . 

1- (3-aminometh yl phenyl.) -5- [;(2 ' -aminosulf onyl-3-methyl- [1 , 1^ - 



^ 0- r--^--^-^^iphen- 

l-.( 3 -aminomethylpheny 1 ) - 5 - [- ( 3 - f luoro-T2 ' rmethylsul f onyl - [1,1'] 
biphen-4-yl)aminocarbonyl] -1, 2, 3-triazole; ^ 

25 1- (3-aminomethyl-4-methyl) p]ienyr-5-I (2 • -aminosulf onyl- [1,1' ] — 
biphen-4-yl) aminocarbonyl] -3-methyl-pyrazole*; 



30 



40 



55 



1- (3-aminomet]iyl-4-f iuoro)phehyl-5- [ (2 ' -raminosulf onyl- [1, 1' ] 
biplien-4-yl) aminocarbonyl] -3-methyl -pyrazqle; 

It (3-aminomethyl-4-cliloro)phenyr-5-'[ (2 * -aminosulfonyl-'[l,'l' ] - 
' biphen-4-yi) aminocarbonyl] -3 -metlayl-pyr'azol^^ 



1- (3-aminomethyl-4-f luoroVphenyl-S- [ (2 ' -amihosulfonyl^3rf luoro, 
35 [1,1' ] -bipheh-4-yl),ainin6carbonyl] -3rtrifluoromethyl- \ 

: ■ ^ pyrazole; ^ . ' ; , , ■ ' ;/ * 



1- (3-aminomethyl)phenyl-5- [ (2 ' -aminosulfonyl-3-f luoro- [1, 1' ] - 
biphen-4-ylj aminocarbonyl] -3-methyl-pyrazole; ; 

1- (3-aminomethyl-)phenyl-5- [ (3-f lubro-2 '-methyisulf onyl- [1, 1 'v] n- 
< biphen-4-yl) aminocarbonyl] -3 -trifluoromethyl -pyrazole;... 



l-(3-amidinophenyl) -3-methyl-5-[ (3-fluoro-4-(N- 
45 morpholino) phenyl) aminocarbonyl] pyrazole; 

l-(.3-aminomethylphenyl) -3-methyl-5- [ {.3-fluoro-4- (N- - 
morpholino) phenyl) aminocarbonyl] pyrazole; 

50 l-(3-aminomethylphenyl) -3-trifluoromethyl-5- ( (3-fluoro-4-(2- 
. methylimidazol-l-yl)phenyl) aminocarbonyDpyrazole; 



1- (3-cyanophenyl) -3-trif luor6methyl-5- ( { [1,1'] -biphen-'4- 
yl) oxymethyl) pyrazole;. / , 
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1- O-amidinophenyl ) -3-trif luoromethyl-5- [([1,1'] -biphen-4- 
yl) oxymethyl ] pyrazole ; 

■ , 1- (3-carboxainido phpny1 ) -^-^r ^ f 1 unT-omfa^hyl - S — ( ([1,1'] ■ ljl|jheu-4- 
5 yl) oxymethyl ) pyrazole; 

1- (3 -amidinopiaenyl) -3-trif luoroinetliyl-5r { (2-f luoro-4- (N- 
morpliolxno ) plienyl ) aminocarbonyl ) pyrazole ; 

10 1- (3-carboxamidoplienyl) -3-trif luoromethyl-5- ( (2-f luoro-4- (N- 
morpholino ) phenyl ) aminocarbonyl ) pyrazole ; 

1- (3-aminomethylphenyl) -3-trif lupromethyl-5- ( (3- 
trif luoromethyl-4- (N- 
15 morpholino ) phenyl) aminocarbonyl) pyrazole ; 

1- (3-aminomethylphenyl) -3-ethyl-5- [ (3-f luoro-2 ' -tert- 
butylaminosulfonyl- [1, 1 ' ] -biphen-4- 
yl ) aminocarbonyl ] pyrazole ; 



20 



30 



40 



1- (3-aminomethylprienyi) -3-ethyl-5- ( (3-fluoro-2 ' -methylsulf ohyl 
[1, 1 ' ] -lDiphen-4-yl ) ) aminocarbonyl) pyrazole; 



1" (3-aminomethylphenyl ) -3-ethyl-5- [ (2-f luoro-4- (2- 
25 methylsulf onylimidazol-1- 

yl ) phenyl ) ] aminocarbonyl ) pyrazole ; 



1- [ (6 - (aminomethyl) pyrid-2-yl) ] -3 -methyl- 5- [ (2 * -aminosulf onyl" 
[lir.l' ] -biphen-4-yl)aminocarbonyl]pyrazole; 

l-[ (6- (N-hydroxyamidino)pyrid-2,-yl) l-3-methyl-5- [ (2 '-tert- 
butylaminosulf onyl- [ 1 , 1 ' ]:-biphen-4- 
yl) aminocarbonyl ] pyrazole; 

35' 1- [ (6-amidinopyrid-2-yl) ] -3-methyl-5- [ (2 ' -aminosulf onyl- [l, 1 • ] 
biphen- 4 -yl ) aminocarbonyl ] pyrazole ; 



1- [6-amidinopyrid-2-yl ] -3-methyl-5- [3-.fluoro- (2 * - 

methylsulf onyl- [1,1 ' ] -biphen-4-yl) aminocarbonyl] pyrazole; 

1- ( 3-aminomethylphenyl ) -3-methyl-5- ( (2-methoxy-4- (N- 
morpholino ) phenyl ) aminocarbonyl ) pyrazole ; 



1- (3-aminomethylphenyl ) -3 -methyl- 5- [4 * - (3 " -methyl -5 " -oxo-3 
45 pyrazolin-2 " -yl ) -phenyl ) aminocarbonyl ] pyrazole ; 

1- [3- (aminomethyl) phenyl] -5- [ (2 ' -methylsulf onyl- [1, 1 ' ] -biphen-. 
4 -yl ) aminocarbonyl ] -3- (methylthio) pyrazole; 

50 1- {3-aminomethyl-4-fluorophenyl) -3-trif lubromethyl-5- [ (3- 
f luoro-2 '-methylsulf onyl- [1, 1' ] -biphen-4- 
yl ) aminocarbonyl ] pyrazole ; 

ethyl 1- [3- (aminomethyl) -phenyl] -5- [3-f luoro-2 ' -methylsulf onyl 
55 [1,1'] -biphen-4 -yl ) aminocarbonyl ] pyrazole-3 -carboxylate ; 
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1 [ 3 - ( aminome thy 1 ) phenyl ] - 5 - [ ( 3 - f luoro-2 • ^ 

[1, 1 ' ] -biphen-4-yl)aininocarbonyl]pyrazole-3-carboxylic 

' acid; . \ 

5 ' 1- [3- ( aminomethyl) phenyl] -3- [aminoqarbonyl]>5- [^^ ' - 

methylsulfonyl- [1,1' ] ^biphen-4-yl) aminocarbony l]pyrazole; 

^ ethyl l-[3-(aminomethyl)-phenyl]-3-trifluoromethyl-5-r(3- 
. f luoro-2' -methylsulf onyl- [1,1'] -biphen-4- 
10 - ' \ ' yi)aminocarbonyllpyra2ble-4-carbox^ 

■l-[3-(aminomethyl)phenyl]-5-[(3-fluoro-2V-meth^^ 

[1,1'] -biphen- 4 -yl) aminocarbony 1] -3- (methylthio)pyrazole.; 

15 • l-['3-(aminomethyl')phenyl]'-5-[(3-fluoro-2'-methylsulfonyl- 
[1, 1 '] -biphen-4 -yl) aminocarbony!] -3 - 
(methylsulfonyl )PYrazole;/ ; ■ ' , 

' 'l-[3-(aminomethvl) phenyl]-5- [ (4-(5- ' , . 
"'(methbxyaminocarbonyl )'imid 



25 



yl ) aminocarbonyl ] ^.3 -trif luorbmethyl-^pyrazole ; and, , , / 

1- (3-aininomethylphenyl) -5- [ (4- (5-methyl-l, 2, 3rtriazol-l- 

yl ) phen-1 -yl) aminocarbonyl] -3- trifluoromethyl-pyrazole;- 

and ■pharmaceutical ly acceptable salts thereof. 



.24. A pharmaceutical composition, comprising: a 
30 pharmaceutically acceptable, carrier and a therapeutically . 
effective amount of a compound according to Claim 1 o^: a - 
pharmaceutically - acceptable salt thereof 



35 .' , 25. A method 'f or treating or preventing a thromboembolic 
■ disorder , - comprising : administering.: to a patient in need 

/ : thereof a therapeutically ;effectrve^a^ a compound w 

^ according to Claim r or a pharmaceutically acceptable.salt 
thereof*. 

'40 - ^ ' ' . . 
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